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Abstract: Trials on transmitting olfactory information together with audio/visual information and raising
a sense of reality are currently being conducted in the field of multimedia. However, scents are emitted in
the air more than necessary to make people feel the scents. So, extra emission of scents creates problems of
scents lingering in the air. Then, examining human olfactory characteristics is needed in order to decrease
influence of lingering scents. A decline in olfaction is reported to be an early symptom of diseases such as
Alzheimer’s disease. Thus, from a medical perspective, understanding the condition of the olfactory system
is important. However, examining ability to smell is difficult for existing olfaction test. So there are problems
of lingering scents and taking time. In this study, by using the pulse ejection of scents, we quantified ability
to smell finely by changing amount of aroma chemical unlike existing olfaction test. From the result, it is
found that human could feel the scents in extremely minute aroma chemical. There was little influence of
lingering scents in the experiment, and the measurement was finished in 5 minutes. It is expected to make
improvements and bring in olfaction test to medical checkup and hospital in the future.
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Fig. 1 Pulse ejection and ejection time: Tw.
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Fig. 3 Change of measured value using binary search.

HELTWD, RIFFETIEZOREE RIS 572012, fED
EETHC 2 RFREE VD, BEREDS 1k EAE
FHOWTUThNTW A2, EAETIIMERELES L)
BANF LT EF LK EL LV EF)LLHMEE T 5
VEPSHL., SHI12, WHEDZM»r CHELL ) L35
ZEREEDE D oTLE) EVIHIMELRH L. Z2T, 2
DREFREERHAVAZLICE T, X MERMEELTS
ZLxHIET.

IR H O P T AN L o TIREREICIZEDH
T BEEZOLNL, 22T, WETREGHHZILTA720
(2, MRS S TR 2 A G b7z 2 S HRKET VT
JALEMH L7z, ARIEBRICHERL2EFD O S O%XH)
DT % 3 1R, HALEER S 72 0 O 5 5 1% [F R
HETEBT 2700, DI, 52023 wE 512 [k
W] % [3&] L vz THMT 5. WEICHTT S
DIFHR EHY 0-255, G+ HEERIAY 8 msec & 4msec & 72> T
Wh . FIEFEERIC B CEHHERR 13.3 msec THIE L 72F,
BB EO R NMEIC AR ER L CLE 572720, HhE
EDABRLTHIEICLA[20]. 2T, AEITFHHE
M1 2% dmsec EixE L7, —H T, 13.3msec THZHI
THECTH o 72l ROR S 1L 120 TH Y, SHHERT 2 4 msec
T2 L ARFHHERZOMEN L% {%>TLE).
COZEND, IZBVWERELRLTWAILHELIZWAI
HAFIBTE B &) ICHFHHIER Smsec HE L, ZhEho
S 2 AEDbEDL I LT

EOEET ETFEERHWTEY), ERLEEIIEY L
A, RBL7ZGEIMELZENSE 5. WEidnms 128,
SR S msec 2° S BAMGT 5. BAHIREOEIE TlE 0-255
DHPAITIR S ZEF S 2720, TRIETH S 128 5l
ExBL TS, 1RIHOWEIZBWT, ZBEDER
IR CTHITE IR’ % 4msec 121, 2 [ HEEDOHIE
2O IZHTHEEM % 4msec D F F 2 0 R ETHVWCHlE %
79, —FH, 1HEOWZEICBWIAERETHIE, FHH
B Smsec D F FM S DO AZEH STV L. HllE

© 2013 Information Processing Society of Japan

FJMG E‘@”E‘
A=a—(m)

st [ MBR | # iz | ot | e |

EUEOWREAA LT EF GREAT)
#8 [ ]  #m[ [v] #m o® o=
Hich [or1zEo1AosH0) | B | |

e [ % | & [ c|

CBERAEBCETR? OBbAe O IEDALET O 1H0RME
- SHOEER? (857 OB OPRDEC
CERHGORELDOLILBUTYRT2?

Qrthy QR OZ@ OB OQORTHE.
- HE CHERECERCILEHVES»? O O3

T UAX-HERIFEIH Y T T 7 Oy Oviez

cSHEERFF s TVET ST Oy Qved

B4 MBE

Fig. 4 Interview sheet.

R EDED 2% 5 T TIrbN b 720, FHEFFR 4 msec
DEBERIT 256 D55 TH A 128 B & 22 B, 72, HHibB
IR 8 msec Tl 2 5 HRF BT BT 5 L3OO A%

LTWah7zw, S50 64 LD, L7zh>T
C DTN &0 A EE O P SRS T 1E 192 B RECTHEA <Rl
ESTHIENTE D, PHFERID, 1HHDWE TR
TEHEDPTFHIMTELEZRIIL T D, Z0HBLIED
D) BEIFHFY DS PRKE LT L0T, ZOZAbiE+
SRR DD E R 5T WA, MED BT L CHlE
WROBBEZEZ T ZEIWEETH B, BEOWR
FRALD M2 CHEEITV, BB DM TOME
THME LTWA2OI0REEE 192 BFE LTWwa.

WEIF, 2BV - B0 RSSO = AL L v
72 [21). SOWEETIE, 1FTOWEICE W THEREIZ 3
FFE) #RTAH. 209 b0 1R, Yo 2 [
HEEZ5TBY, TRODT VT LIHRRENLDT,
B AT H DM RO TH - 72 % EET 5 L v )il
EETHD. FYVOWWRFLIPIICOE 1 OO &
5., ZOLE, ENENOFLEREE S LU EHIT TS
borkdh. 3EOEEKDLLE, 3EEHD ) HAT[E
HIZED) DOV TW 2 g ICRELTL bW, 20
FZAZHEo TH) OM S LB T 5. HAKE L 725, W
O3 EOFDI/REAITV, INEHEDVELTHL, 3HD
FORRE 1RITE L, RAKSHAITTHEIIHRT TS, 2
DFFICLY, WEOIELEEZEHD S,

F ) OEES R R R ONEE OHIE 7% & % BB T
72z, MERMER7 7)) r—va v 2Lz 40,
IEREZ M 24T 9 729012, WIE OB ([ IX MBS
WHEICHELTO -7, B 4 ONFIZHERIOEME O
TA ANy va s ildh, RIKREET 2L EOH 5 K
EoTw5, MZEONBFIIMEERITHETI VLD
ETBY, BRGEEEZELTL) IEMRAEET) 720
AL TTw L B 5 IIRABEEOWER T TH L. 20
TITNr—2a ATMEEPHRET 5D TH L. WHIC

2328



RS 2R

A=a—m
[z | mux | svme | wone | @
BED bk BT
BRI o o .
\ WS 128 BED
B © 8 msec
= HHKRE L E
1EE : 88 > 3
2EE : 8 bLT(f.éL\\
3EE: ER
HE-BED SPHIEFIC
lrmE A DT 151 4
OBV ER L EOREEE T 27
I | BAIDDS 5 S TECHICEHEL TOBOEL he )
T L O1EE ©2EE O3EE OFHA
StHARAY wE |
| EREQEIEAS

5 WREWNEHT 7Y r—var

Fig. 5 Application for olfactory measurement.

Vol.54 No.10 2325-2332 (Oct. 2013)

AZa—m)

EEE | MER | FYURR | BONE | FENE

Z DEBEHE OB
130 (4msec) <.

s BRAREORRELRET2HE, BHEASLTIES Y,
(BRERALEN, b5 —EHBLTEEN, )

e [ea]

AkE

6 SUE RS AL T

Fig. 6 Measurement result.

B85 2012018048 (K)
JEFE 382% B _182¢C

K& u\A &7 fin  21%% 163 I~

1RFF _ BRI

Hf: o=
DANIEBNHETH,? 1820RLA
@5 B80iFHZ 7 acacr R
QEBRETOREEDL IITHALETH? i
DERTHERGEVERC - EHHY T 7&h
@7 LILF-ERuE U ETH? RIRY-3
@S PBYOE ST ETH? LWhi
Eea 128 128 192 160 144 136 132 130 FEF0RAE
P WLaME || 8msec | 4msec | 4msec | 4msec | 4msec | 4msec | 4msec | 4msec || 3ER 130
b=t a x o o o o o o NIATE | 4msec

7 HERE RN

Fig. 7 Record for measurement result.

BHAEOFY OftE, MREMEDIETE, FHbmfs &hvdk
IRENTEBY, HEORES -HTH2AL L)1k Tw
L. P Ry v aid e 3,2, 1, Gokwyh g
T UERIRT YT FVEDNEL LI oTEY, HEREIL
ZOIA IV TIZEDETCHE) 2lhvirit, Zok &,
FBIDTPDRT VLI, WEHIZHFICAEDbETHY
YT O ERFRENDL, BV ERHHETLEY 43I0
TIIHEEE DOF~OJICKE I 7 & &2 ZE L, BT b
EIZEDOERDS 500 msec ESHHE T 5 [22]. #EEOM
B B EOER OFERPENOEATATITL, 22T
CHET AT L ROBITANERY, B OERA RER
DIEFEIFEREINL. INEHELTVE, §XTORST
T 5 LIER R FTIR SN A RM A & BE T 5
(B 6). ZORRMIETIE, #HEEHEOBABMEAGHES &4
IR Z W TFEREND . ZOMER T Excel 77 4

© 2013 Information Processing Society of Japan

VIBRGET A ENTEL, RESNLET—7 %2R 7 IR
T M 7TIORT &), REFESNDEZAEZIERHERZT T
37 <, MZEONE, WEORH, ZZEOMER L H
FCiiEkS NG, WER, EMICEEE2ITLI LW
L9, RT2F ) oflEc ekl okt HEfb L 7.

5. REBIERER

BEAF DRSO CITIIE % 2510 & 4 CIRSERE ) % Hll5E L
TW7zds, A DWRET + A7 L A TIE SV 25 % Hw»
TR L ST THER > TV . 22T, %I
TR A AL 8 5 72 CRAIBEOWE DT E 2 D0 %
Bt § 2 72012, WS ER % 17 - /2.

5.1 FEERIRIE
BRI T\ o 7 IRAE CHESE R B ICH A B &,

2329



[BHRNIBFSERIGE Vol.54 No.10 2325-2332 (Oct. 2013)

TOWEIIBVWTRILIZT 7 Y ORF —EDLEMETY /-
*%%mot.&ﬁ?{ZTV%@*D@%&D#%E
ToE T 225 mm IZFEE L7z, 2R, EOERTE
ékfﬁ@%@bftiw,%E#%%h?%ékﬂ##
MLTEVEE L >TLE) 720, FbriiilzT &

WCHEE R R LETH . M%¢177>%o@’ﬁ
BEErz L2k, FYrEIINz L & LEFEOEIC
é%@@%%&(Tiohbt.%ﬁﬁ%ib,?@ﬁ%
BLAEWE ) ICEGE 2 38 ORKEETH 5 1.8m/sec 12
e L7z (23], FEBRICERLI-BTOMT X 8 2R,
B8 D&, EFE LT AN VES THDY, WF
DFEEHOWIZ L o TRY) o7z, D720, EFED
BB ENRE 2 SHERE 12X Emb 5 v, X D IEMICH
ERATD 72012, FEERAR— 2L 2 B OZeR G ik & i
g, WEREORICHEB S, 1 BIdeMekr, b
1 BIZICRE T 1 27 L A QS OFE DR & iFiE &
7.

5.2 HIEAR

4 BT EEZ WV CEBICHE 2 1T- 72,
R 1 ICHEBEONRERT. PEE L 20 X ~40 L H %
334, W11 ZOF 4 4THAH. 20[_DPLER-T
B, BEREEEEGRIHEEITo 7.
AMOWETIE, FEHZA VT IVTEF— eV,
COFFHIHREEDETH Y, NTFOFIHNTL DD
Thb. HALFYRIT KRG R % & LV, FEHSL IR
BICX 28209, BRICENRLTWS L) FIEL D

X 8 HEERBEOMT
Fig. 8 Condition of the experiment.

1 HEBREOAR (N)
Table 1 Description of participant.

B & AFt
2018 | 26 9 35
301G | 6 2 8
4018 | 1 0 1
&k |33 11 44

© 2013 Information Processing Society of Japan

b, REEETIE, =¥ 7 —)VEKIZE > TERIZHED -7
B L7,

W DR, B TS 12 L CRZEONEIC
WTHERM L7, 20k, 4.2 ’Eﬁfﬂf\ﬁ@%ﬁ(ﬂﬂmﬂiT’J‘)
r—a yEHOCTRABEONE 217> 72, BEFOWRE
AR CIE (B 25 ] LWV MELHFEL TV, £
D7z, WEXTEBZTEEHTITILENH L LV
b, FIT, WABEOMEE KD 5 LR, HIERED
SMERT L5 T TORMLERL 7.

6. RABEAERR

BB 44 2\ D IRAIBEO M ER R 2R 2 (TIRT
5h S R FHHRER 25 4.1 B0 (1), (2) 2 ChHE
wEEEMR L, PHME, "ME, RREZEZRLTH 5.
BT RE T o 72 ) Of/NNHE1Z 87.6pL TH ), F
BEICRETNEspLICbiliz v, ZoZknrs, A
I EOBERCTHHRN ZMMTLILENTELE VR
B, =77, BEERE O Thb BABEO K & 20 o 7B
D EIZH 180l TH VY, Kk b BAEMEAED 5 72 AD
200 K BB 2 LW hr o 2. BB 22 o 7Bk
FOMBEARTHDLE, TULMEF—HEBLETHLI LD
Froln. LLAEDVS, TNTHHEBICHE I TS
FHEIIXDOTHMETHLEVZ S, T2, FROMHE
Lo THEYDBRSIEDLDT, SHOFERIZA VT 3
V77— b WG EO#R LR L. BOFEDIZONV
THFEBEITHE L TWITIE, TNEFNOFEN) DR T S
T EREE W THEILT 5 2 LA TE 5.

HEFE RO NS AR 3 1R, FHEEIZ 2 f5R5)
TELTEY, ThEhoF=I3dT 5 NGz R L
TWwh, 722 21E, & 100pL A1 A& v ) o, HHH

® 2 IR O E R
Table 2 Result for detection threshold.

S (pL)
5] 4,883.7
/M 87.6
IUN 18,045.6

= 3 WERRO NI

Table 3 Distribution of people for measurement result.

S (pL) | A% (N)
100
200
400
800
1,600
3,200
6,400
12,800
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Fig. 9 Result for measurement.
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