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Analysis of adaptation character of an aroma blast device

for reduction of fatigue of drivers
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Abstract : This study addressed the development of an automobile aroma blast de,vicé to reduce fatigue of
drivers, We also anah‘lzed the adaptation character of the aroma blast device. The aroma blast device was
designed in a way that volatilized aroma is mixed with oxygen (air) and blasted to the outside, It was
devised to possibly change on/off time of 2-Port Solenoid Valve using the 8051 micro processor, through
which the amount of aroma can be controlled. We conducted an experiment to examine time for
occurrence/elimination of adaptation to aroma in 20 college students using 4 types of natural fragrances, The
subjects had an average age of 2242 years and included both men and women. The results showed that
the occurrence and elimination times for adaptation to aroma were 1 minute 28 seconds and 3 minutes and
15 seconds for Jasmine 30%, 2 minutes and 41 seconds and 4 minutes and 3 seconds for Jasmine 50%, 1
minute and 47 seconds and 2 minutes and 59 seconds for Peppermint 30%, and 1 minute 59 seconds and
4 minutes and 11 seconds for Peppermint 50%, respectively.

Key words : adaptation character, aroma blast device, fatigue of drivers

"

B ATE SashAd 5471297 (R01-2004-000-10593-0) X402 FYEUL
tAAAR e (@S oA oy
E-mail : scchung@kku ac kr
TEL : 043-840-3759
FAX : 043-851-0620



*]’\Eﬂ«] —r‘ﬂ?‘} g B4& AT 3 B4 Al A (““7])94' ERAA R Bk
AL o] &35}, 8051 mlo]ARE E M E o854 2-Port Solenoid Valved] on/off A|7H& WA 7Hs3t
£ 313l o] & B3l 3 BARFE AolT £ UEF stk FHuvbo] 22 £ 249l FY gAY 208-S YL

Hl 7HA A & (R 300, AT 50%, HIRE 30%, HAFRIE 50%)& AH8-she] o] Hgart dds
ARISE o]t 23Sk AT ARE AR ARE FASNSIh AF B A S0 el Ag
YA 1 28%, A3 AANE 38 15%, A2d 50% o] A8 WANLL 2% 41%, A83
AAMNDE 42 3%, AFRIE 30% Fo] H-g3h DAL 1% 472, A&} AAALL 28 59%, AU E
50% 9] A28l HIAIZEE 18 58%, HS3} AAATE 458 11290}

S B & B AlAE AR g7

SHol AQe A7, A Ad, £5% 5
gstel BE Robe) ok ol Bag v

o
3,
—E
oo
—
K)J
—_
\l
—
2
£
1)

=

(D

Kl

e d Al 54 Mg 2dxde A F ol %%E}FJ} Ea= D}%Efa L‘E b o]Fo1A 3L
AFAF 2Ry FlHT G2 A=Ed I Bl &, F& ol&ste] 2EH 2 gt P
FAHE KL tAsloF stz H=2a)A7] 4ot AFE olgAAFL AYE S FEsAY,
M. Ao} 4, e 1, ARE 24 3, 23 AFEE S7MI7IE AE Tl ol&Hx
B T2 A F2e Fa 4o BI Hy th. 2ER o 9 v A ¥RE
ATHO-11, 15, 16). ©]2i% ¥4 H2e FHAEY FEE 2EY2Y dE F4 Fok BHeR
Folgn} A TAE % BA S &3AA o AHEE = 3l Aoltts, 191

TS Fa ele] Hoh AL Aatel ofshd AFBAA Akl AA ] gl F B A=
24 Abarel 250 Fdlo] A2 hgol Hel it d2 g B HAE AASAY, A A
(14, 18], =3} 383} A3 30%7F S50l B vl @748 A ek FAHo% o[ gl gn
o2 % Folp] APgALILY 48%ell ol ETta B 2EHLY IR B 59 7158 59 F A
T 3 ek, 12, 2dde B8k 49 & A2gE ARE Aot 181 iRl 4
AR Fefd A &, ATATORE A% A7k A3 vl g Adshs FUE AFos A
gollAl Bl Alzbo] oty wt &dAE F718 Aofshs AL B7bs kgl = &34
2 - 2ed2 F7hs Y 5 gle FEoln of Fell et A3 e Fo aF 5AE A3
auz oY gAY 2 L 2EHASE TestA sttt
BRI HHE A A AL AT JEEE B AFME BAEY Aot 7bs
dke Zle il B8d dAoln g Fulz e TN £ gle AsA 217
Fo| g Aol g AFATI 2 2 2 A8 T BA AILE RS A4 B
23] FYHIL T2, 3, 51 F A, 719, F4, 2 sgichol. =8 o] T3hg FiA7)7] 2siA



ol 1f 54 48T E neEte] FAF AT
ZAG Aolditt B AN 2EY 2~ E ¥
Aol &3} glvkar 4R giEA ) 714
59 T A At 2 A& AHA ARFE A
& 53 2R3 A, PR F LA A" A
71 Azte g @gstaagieh, 8, 191,

o alo rir

N

N
ﬁ
2
¥

>

il
o
0K
g
Ol

T
o
gl
X
>
10

O

O/-\
» o

ol
7H7t At H{%—‘Jr s skt )
F e g o3 AR i A
A7hz Ak o) e, Abael o)) Frt

H ko] AA] o= 2-Port Solenoid Valvedl] 2|8}
Ao}E}, 2-Port Solenoid Valver §U79 £&
T2 o] F0j A Valve2 M H7]H0) A& (12v)0)} 9]
3 on/offr} ZAEY, AJEEE 8051 whe|AR
ZAME AE3E C doE  AREEY
Firmware g 243171 wfiioll on/off AlZke] W
e A4 & 5 A . F, AH
& ¢ Adsirl et 27 13 2] on/off
ANZE 7 7FE et Bhdnh, 3 BAF Al2ge
A Yol 25 Aeoz Qg o HAg uy)
A3 G Held 8715 AHReten, Ak &
A ol A BAE ¢ s AR A&
Bt

o AL Aladle) T A9 A v
o] 8317 mEf 12ve] YL of-fsfe} gt A
ol H =91 80512 5voll F2tst7| ulof 7805 HE

9,,

Hog ¥

SHA HZ AUS S ¥ A ALY M SM BM 3T

HolEE AHEEEe] 12VE SVE WEAA F19Y
ZAMESISIA 8 A sV g @
£ Solenoid Valve: #3371 12vE 51—}3 4
B AojR=d Yo £82o2+ Aoyt HA
=), e84 2-Port Solenoid ValveZ 12V A Y
F A Abolel] ERA2HE AEE ABE 33
th, EWALE 9 Based] AojREo] £HS dF
S 289 A7 U Wkt 12ve) Aol
2-Port Solenoid Valved|| 7t X1 &8 HXof gt

Al F2g A €k,

o 2At T FuE =]
2 Port Solencid Valve
= N
Q,{ Aote=
gEZaA oot

Wy — AL
r
& 83l

32 1. & 2AF AJAHIO| LiERE

TAE AAES) ZAF F) B MS
£l

ZH U

H o2

B AfelxE 2Ed = Y 982 A 23t gl
i @3 Wl MR & 44 AN § AL
gl AzM A3} AARE ARE A
T AR, s F EAL AL e B4
7) A7t (on/off time)0. 8 #-&3}nA}E T}

k1

N oo %
tlo

3.1 A Wy

311 Ay 84

8 29} o] 3F BA} A|AElD} Aba HbgA RS

AR Aol A8 PeH, A iites B8 4

AB) st AZE g w: T Tzt gojos

WAEtE A ETSE v At A sy A (B
%

71y AR 3 liter/minute &2



38 EE oy Uz ANE

o, A faao] AN Shelet. F #A} A
zde 247 9 A4 2339 Holy] doz
o) ASIES soich, WAL A £4
2 hstel 21N B2 Ba A2 5 U
st Fe 528 B3 NWA 29 5m AE
o Azl 24 4 AEE A Ago] o
Fold Alzke F2 37 AT 7leo] e i A

5 g 49

St 5
YAT A S5

~-

12 2. A
312 Mg thy
A 200 W WSy 2082 hRoz B9

ki ﬁﬂ&»}ol% 2o+zxﬂovv}. Aol 4 APAE
_1_] FHA ) = 213 o)) ok B| 2
; Eoﬂ G A}%iﬁ}f—— Aol 5

B2z} fzoﬂ Gl U7 Hee wes Yol
SR AR AR, HEE e
@3 B T, =5 3

of Bre F2 214 EAE H2sehen

=

A}
0
O

4>£

=
ML

ru‘.

fijt m

3 =
] =]

NS
A

[e]
d, &

L0
br

313 Ag Aot

of AbEH FE Unkroz 2EYA 2 3
Foll a37F ok deizl A2wis) s=n
7zt 3=g gty AMEskdnt I8, 191, &,
21 30%, ZRAY 50%, HIYE 30%, By E
50% (KIMEX co, Ld) F%=9] U] 7}A] A @3kg A}
3t AYS Y3t

ri

4 Ao enE 244
A RN EE DA AR
2 AsHoE wc}oq 4 3

%= 30x

%



ZepH 17 47245027 R FE A&HoR
ALY Ag8tg o|F g @ F F BAE U
5F g 3027 Ad F 2 oA FARLE A
A7 Fe =T st 23g A7 Al
Zro] 30Zzpa AAFTE woF 3027t A F F
& AR o I3 &S A BEva
sty 9o 233k e v F 6027t A
¢ & FE A BARATIAL Y 1A oRE T
3. o] L 30x 92 83 d 9FA
7b FE = kA by ’“6!& o}&i &3t AA

Ul 7bA] gFe] A-gsl wAl 9 AA Al E 19
st aa, A3} AT AAANTE 18 3
I 4o FE3E] YERN T, paired-t testE o] &
ste] 2 gro] Ag3h HAAH A AAIZe] FA
Ao g fFefnigh zort eEAE AF3Gh 1
g 39 vehd AAF Y 74A el digt 283}
A I AREE 27 A2 30%E 1 282, AF
9l S0%T 2% 41%, HIAYE 30%E 18 47X,
ARE 50%e 148 58%0lth. A-g3/t AAHE
17 28 4] e AA Y 22T 30%s 38
5ZO|iL, Ap2nl 500 48 3%o0l1, HuWE
30%% 2+ 5930|L, HIRIE 50%T 43 113%0]
2 AT ZHEHY Fof TR wxd o
&3} AN A AA L] 2o 7} ‘)ﬂ:} 42

> &y
4;

—_

U mz AAS g B BA Al2”O XS S4 24 39

o=
SEE

A AlZH

EFAIZH HESs 2l AlZH | XSS M7 Azt
ko] 23 MeantS-D{sec) | MeantS-D(sec)
XAD 30% 88,4130 195,855
READI 50% 161,5+74 243 8147
HIIIE 30% 107,449 179.9451
Ho2IE 50% 118,751 251,1451

Time{sec) . -
280 HE oK
200 % ’
= 161.5 I ]
150
187
o 107.4
100 b
88.4
50 |
0 )
AF30% RE50% H30% H50%

33 3. 4l 7tx| Eol HS5k WA

(*p€0.05, **p(0.01, ***p<0.001)
Time(sec)
400
EEs ok e
300 - H i
243.8 s
200 r 195.8
179.3
100
0 .
xF30% XE50% H|30% H50%

a8 4. 4 7Hx| B &

XS5 M AMZH**p{0.01, ***p(0.001)



A28 e YR BE
2 S B3 8 Aol § 2 A2
g g4 @

re
-4
2
>
X
i
i,
| o
e
S
>
>
[
o
4
o

H
el 25 Feoz gk o] Hadg vy 93
2o AP §718 AHBHYLH, B4 F7) AR
Aoz F IAFE A T F UsS 7
SestAl7) 3, 234 2 ol s F
T Fog Astdrt. & A2
7D EFAA TR EAL
S ol%s}aav}. 2, & FheelA) ol 4
I AH Fo AAE B AL (F7)
7} A7RE W A st Aurke 2ol
oJg) w2 sgrt 8051 wlo] AR I Z A A
£ 0|3} 2-Port Solenoid Valve2] on/off A|ZF
= WA 7bestes syl o8 Ol ¥ THEES

—

do B ooff o
cr mZ aok o

T

o

ey

br »

J

%

AEAS F B ASEE g3t £
szg ERHoz AAN AN Nz s
EE AA B 4R G 2R A
& ;efste] $AMYIE Ro] Basht, & AT
A 24 S 5% B B 23 glekn
w7 4293 SITHE FAbA 2 47 5=
gelstel 4 Ao ARt B 4
29 ol 279 uol Wl 433 WAL
AANS] o)} ek AR o)zl W 4 3)
1, o] AFEL AEAE o BA} Az o] #A4}
F7) Ao g8 Aol

o) A WA AR % A8 AR AZHE
%o £5, 55 Sol et wiA Bk & A7)
e Qudoz vz A7 137 Yo ¢

i @

(2

>~

A Azdst ARHE G 44 T A F

N
D2 5 vze 2Ed2 A6 et £ 3
= o) 259 B} HHANA 24 37 A
2 Wyslojo} & Rojrk. £ AN ol Ag
5 A9l ARE WAL 298 2 AR
o Z4sg] MEe] ARY A3 ANS 2
A% % Y. 22t B33 AR Al 34
2 302 9912 FRP7) el A Ealsol 30
22 ARE, Age] BAAT JYYol B

oAl = T o] Alxl‘?} Zi%ﬁ} AA ANTE Bk A
01*1 *e‘féé ?@t“ﬂ%ok & Aow oy, Eg

A7) Xéw“ 30171 Hsﬂ %2 9%
thet Aol 2aF Flojth, A& st AF
thopsl e B AFoAE 20ul2 1AL 3y
D2 ook AR Zl oigk d¥e) wet 49
ojtt, viAto 2 B A7 ARERE =EFHE ¥4
F718 A58 & BAF Al2de] AEAAS o
A AEat AR fird 92 B%E F 9l
A9 AFATE 2o Ao ey}
A7 i%lHOll 7H uhe b % WA AlxEl

% F Qloh = ?‘—1
TeetA @i Td }%1}7} oA & i
g+ J=E AGEAG. 22y & AT )

Eig= XP%i} A T2 BE F A Al
& &3 2AE 2AFTIE x}E A £ 3l

7 QA Ak
A3EE AT é%io g HAF A2

ojt}, gto g oEjd A= AFA HloHE 7]



1] 710]%8 Zo X

O:

r

[\t
ox
G2
o,
&
it
it
o~
i
Y
S
S
N

= )
2 W, 3EA, AR, A9, B, B,
Ak, A%, W, EF, BT (1999)

7}, =38 EE A, 2(2), 1-10.

(3] WeF, olgqy, B2H, A, FF (1999).
ol¢t & ko g whAlE Azl 5 EEA
783 FAge s =53, 233-237.

4 Ao, MR AEg, Ued, 1EF (2002).
A A B olHA AiEEd B A 92
7ol Hrt, d=7d3ets A, (1), 71-78.

5] €AF, g, ol g vIwt (2002). 3F A4

Wh AR 2 % BATE 2N, FFRA

(7] Brown, 1D, (1995). Methodological issues in
driver fatigue research, in hartley, L ed,
Fatigue & Driving, Taylor & Francis, 155-166.

[8] Ehrkichman, H., & Bastone, L. (1992).
Olfactory and emotion, In Serby M.J, & Chobor
K. L. (Eds), Science of Olfaction, 410-438,
Springer, New York,

91 Fell, D.L., & Black, B. (1997). Driver fatigue in
the city, Acci Anal Prev, 29(4), 463-409.

[10] Hakkanen, J., & Summala, H. (2000),
Sleepiness at work among commercial truck
drivers, Sleep, 23(1), 49-57.

[11] Hakkanen, J,, & Summala, H, (2001), Fatal
traffic accidents among trailer truck drivers and
accident causes as viewed by other truck

drivers, Acci Anal Prev, 33(2), 187-196.

HA| T2 2US 8 & BA AlAge] M2 SM 2Y 4

Ho

[12) Harris, W., & Mackie, R.R. (1972). A study of
the relations among fatigue, hours of service
and safety of operations of truck and bus
drivers, Human Factor Research Inc,, Report
No. 1727-2,

[13] Lorig, T.S., & Robert, M. (1990). Odor and
cognitive alteration of the contigent negative
variation, Chemical Senses, 15, 537-545.

[14) O'Hanlon, J.F, (1978). What is the extent of
the driving fatigue problem?, in Driving fatigue
in road traffic accidents, Brussels: Commission
of the European Communities, Report No,
EURGO65EN, 19-25,

[15] Reyner, L.A., & Hore, J.A, (1998). Falling
asleep while driving: are drivers aware of prior
sleepiness?, Int J Legal Med, 111(3), 120-123,

(16] Sagberg, F, (1999), Road accidents caused by
drivers falling asleep, Acci Anal Prev, 31(6),
639-649.

[17] Schiffman, S.M., sattely-Miller, E.A., Suggs,
M.S,, & Graham, B.G. (1995). The effect of
pleasant odors and hormone status on mood
of women at midlife, Brain Research Bulletin,
36, 19-29.

(18] Storie, V.J. (1984), Involvement of goods
vehicles and public service vehicles in
motorway  accidents, UK  Dept, of
Transport/Transport of and Road Research
Laboratory, Reprt No, 1113,

[19] Warm, J.S., Dember, W N., & Parasuraman, R,
(1991). Effects of offactory stimulation on
performance and stress in a visual sustained
attention task, Journal of Personality and Social
Psychology, 42, 199-210.

[20] Warren, C., & Warrenburg, S. (1993). Mood
benefits of fragrance, Perfumer & Flavorist, 18,
29,



