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Abstract

Presenting smell at suction timing is important in realizing projection-based olfactory display which combines olfactory

information with audio-visual contents. The objective of the present study is to improve olfaction characteristic by improving the

projection-based olfactory display construction as well as controlling smell projection timing based on inducing next suction.

This paper describes a prototype construction and performance of projection-based olfactory display that presents a bulk of smell

underneath the nose. The display of various on-screen countdown mechanisms inducing viewer breath reactions are used to

present the smell according to his suction. This paper also proposes a new method wherein a device that can release pressurized

gases is placed behind the display screen filled with tiny pores. Using the fundamental principles underlying the air cannon, we

were able to create a device that successfully generated and released smell vortex rings from the inside of the screen.

Keywords: Air cannon, Viewer inhalations, Olfactory display, Realistic sensation, smell vortex rings

Dt i

FoD—Fr R, R, RE TR, A,

1. [XC&®IZ

BEDOETERZERIZIZIZ < OF Y BNFEL, LN, 48
MINCHE A B A B2 5 2 ENMbNRTWD . IR AT ¢
TOHWEICB N T, MENEHLTWAERNOERFY %
T 5 X 5 IR 2R CE UL, REOWEN LN
DERGRERH BT 2 LRI CE . ok, ki,
Mo EICFEY AT Car Ty oRERn ESE L

LT HREMEY VT AT 4 T OWFFEBNEFRI /22T B,

ZONETIE, FORSOBRMBITE, FORERE, K
bk, FYEMOBFAETE, &Y ORFOLIEIERO
fli 7k, MEPNALER 7R &% < ORFSEREN & 5 .

WHFZEE TIE, BRECHE AR DA M=V —kDH 5 =
VT UVICEY BAINT S 2 LT L WA SO
W EEX27-012, FYRREFEE L TELRMERE 27
EEARZEL TS, ATR EHFEFFEEITY, 22RO
HERW-F VR REEOBRBE LT CEPE Z ok
B L2 KD B ST S0 2 iR I B R A R HE O Bk
WP R T D IEMAOF VIOREETH S, MEOEF &
FIHEZE O BEICHRTE, FRHIILHCT 2 BN HIHE O
RICE - TEZEEIND T2, HEROIASE ) AR &
EANEEHEZFVE D B ZIZMNTND. g — U EICE
D OYYFZ R ARETH B

IO X HICERMAF EAREL, ERAEAS D
73, Qi OELAUC L 2R 0T SR (F YD) OIFAE,
@il & U CTh T 2/ 0 M /e 72, R BURCIR
RBICZ2WEGEEIZIE, FOIFEHB L TLEVWZAE IR WA
CoMENRD S .

TR E R 20093 15 T %
AT 4T ER i

e
FEXU

AL T, ZhbORBEOMEREMS. FFREOIZSW
T, 2®|IBWTC, MO ORKNEZELE L, 2Kl

DOfafE & RS ARG L, RiRORITRMEZ LR T 5.
i O ELAVIT ZE KUE A N O KT D ELAVICE IR T 5 729,
Pr— R — & BRE) O W [ 22 ARG & L KT ELL D
WHAEMD. @OV TiE, 3FEICHWT, FIHEDOEK
REIZADLETHY 2T THZENEERLOT, M~
Ar7a7xERCTHEEREZRE L, FIAFEORKIZAED
B THEY 28R T 5 MR U D S HIE IR OW T
BET 5. 72, 4EICBWT, R R AW RD
VISR EZFET DM T oY B, WREA I
7 CEY R T DM TEICOWTORFT 5.

2. ZRAXFYREZEQRWRITHIED
HE
2.1 ZERXEYRELBORMLRE

X1, BEni=E Z A0 NOSEICEY 2R T 510
kD ZELRXE Y BAEEBOMK TH D, ERME, HE
OB O E ol &, BNOREZ BRI B 5225
JEAEFSAE s DA S D . EREAESE 2 EE S TER
MNOZERAETEMT 5L, RR<1 >IR3 L9102, O
EH OO RTIEE <, B OSEEORIITELS 2 5.
T 5 L RO E Y OMEITIHE Ik 5 &H 4 OFE %
FRIK<2 >0 X927y, BHOMELICIERK< 3 >0
Lo iimR’ TR EN D, EICEREZANTEL &, &
D OilEE, BORWERTHE, FoiEmIcEmo
MITSHEDLZENTE D, /=X T v F o 7Hiik 200
FTHZEICEY, WICHAZEORZBREL CEY#RELT
I EICEVHEEEXF VIRV AT ANEITE HP



225 D R RE OB & & D B IR O R,

ZDOVAT LAORIE, FY AN - FEEMICE VR
AL PFTERTELZ2LETHD. FI, WwlcEENLEH
D OFEIIRD TH 7Tz, il & A% LT-th
I, HVIFECICHR LEL 2. 6o T, EXfs ifE
THEERECANDIEREZY VR D LICE-T, F
AE I A 2B 2R TED.

UL, PEROZERMICIE, W@msHOBIZ, milmic s
H LW fafEonnb 425 < K5~ TLED
EVWORMERDH D, ZomRE-KETFARICZRSN
HZ LR ERTICEE LTLEY 20, WmIcEY Z24)
MUT-BRICI3E Y FEOIFIK & /e D, 2 OFERERMAZ M+
HTENHETHDOIN, TIHERIZE - T, WlmO AR
e LR RMRE ORICHBEN RO, 20, MBERE
i CIRR SNV AN ER R E N %
WHIAIZS R STz, T 2T, EXRBIOREE Y & ERRE
ERRETL, MR OZE & R KRR E X - 72

~ EE\ .
H ']
<3>Vortex ring <1=Velocity
<2>Relatie velociky

Air Cannon

4

)

i

-

-
h-
e

o~

)
L]
-

Compression
mechanism

Air tank
Fig.1 A structure of air cannon
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Table.1 Shape of cannon aperture and evaluation result
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Fig.2 Experiment result of toroidal-whirlpool-air flight

fafEOR S LAk OEERERN THD LB 2,
DOFE X EHHBEOBMEOLEEDORREFHRD R Kz
To7-. FfEITEmEIROER TROEE L T\, o
BB 2.5cm FRfE, AL 50 EO LD E A, EE % 6cm )
5 16ecm OFPHT 2em T O S THEBREZIT- 72, AR
FR 2T REDORESL 6cm & 8cm D & = (2iEH D
ENRKEL RS TS 2L, fRERER Sy NET E 412,
ZESAEN ORI D ELAL SR 0 T 5 F < Sl S iz o
=472 Bbihs.

WIZiufEZ 10em BREICELS T2 &, RITHMOIESD
L, BELE RV NEL D, 16em £ TEBR LN, F
T AN AR L ENT 72 BRI B Sz, AT rafEi s n
FRX 2 L EBRENTH bbbl tE2bD.

PLEDO X9 IZif@EicBE L, Bofomrlk, kW, EX
MEHERNTGA—ZTHDL N ghoT=. 7272L, ki
FERCTH W BRIl 1Y, E5MofIR, K&E3ich



PEEPELfR - PERF

AP D T2 DREER 2 S O TR,
2.4 WRIRE (XD 3) EREMEHEE

2.4.1 Y—RE—2 TRV -EREREHE
Tek, KL OB T T Yy =KD b O

AL TV, ORI ZBIE S5 & EMi A
RAEEY L, 225N O KR AN ELALIR SR O A4 R & R 22 E 72
DIz LTy,

B 72 ills O AR, 25 ORI E — IR L H
TIEAGEAE N B &5 %, RIS T 7 7T A AT
Rt —ARE—2 LV 7BEAND Z Lz Lz, RAIE
LEE DR 2 X 3 IR E2 R T

P — R E— # (%, Kondo f# KRS-4013HV ICS Red
Version) C, /NMilvR > s OPEEHIEZR SICHERTLHO
ThHDH. T—XORGREN LY > 7 AR, i)t
MER T 5. YUY —RE— % OWEREIL 1~255 £
TONRT A—=HTITW, 1 /XT A —% TOnlfisf il E
15ms/60° , [EIfZMAEEIL 0.52° THAH. s F7H2kv,
JEREROE, AKEHICK 4 O XL 5 c8i< L5 I2HlE L.
HIENC I —RE—ZH Y 7 7 = 7 O Heart To Heart3 %
fER L7, 2 2 C, fafdiid LEL oo B 0 2.5cm, B 6.5cm,
E & 12cm, ZeiifEALA 0 23 50 FERREEOfafE & Huv -

Spacification of z2rvo motor
Meximum operstion| 270degz.
zmgle

MMaximum toague
Maimum spead

2Tke
0.12zac/
Gldag

Canmvon cylinder

Totzl length
Dizmeater in the body
Dizmeter in the opening

15cm
o
2 5om

Air tank

Fig.3 Air cannon with servo motor in the air compression

mechanism
(1) At usual Compression (2) At arive Compression
Board Arms Board
Arms
[ —
Servo Motor

Servo \IKX
F 3
&V

Fig.4 A driving chart of servo motor
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Fig.5 Formation of vortex ring and amount of left smoke.
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Table2 Setting of servo motor and number of measures

Type 1
Turning Angle Distance 10cm 20cm 30cm
7.8°(0~5Parameter) 3.6 6.2 7.7
10.4°(0~10Parameter) 34 5.2 5.9
13.0°(0~15Parameter) 3.2 6.1 7.7
Speed:15ms/60deg
Type ii
Angle Distance 10cm 20cm 30cm
7.8°(0~5Parameter) 1.5 2.0 2.2
10.4°(0~10Parameter) 2.1 2.0 1.9
13.0°(0~15Parameter) 1.3 1.8 1.3

Speed:15ms/60deg
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Fig.7 Control of smell projection timing
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Fig.9 Projection-Based Olfactory Display Prototype
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