Py gl ME n&s=E FE oddlo e Hlw

EER Y4B

i3Sz

-

-2 % 4-0|XH 21 O|Ef R
7|&¢ HumanLAB"Y

I

Age and Gender Difference in Fuel Efficiency on Highway Driving
Joonwoo Son™ - Myoungouk Park” - Hosang Oh® - Jaegeun Lee® - Taeyoung Lee®

Y Daegu Gyeongbuk Institute of Science & Technology HumanLAB, Daegu 711-080, Korea

Abstract =TS o, Al e AR EAo] dnlof| mAE gkl #3 v BME HEE )
th 2712 56 2 AHlE vlwshy] fste], dudn et el 38 wFo] F 52He +HAE
10kme] 1<

F

TR F, AH ArAEC] oF 5
e ) Faeloity. 1 A9 u&ER 528 )zt A
2~

N
Og(:‘l

m
oX, o
mlo

m

% el wek FOIF Aolvt g A0R FAUYTE F, A A WE £ 2B ol 3%
2 7o ool 9 v B gtk oed At omLAmS Ex o= AN A,
A} PEe] Aol elstel tlel uhz ApAs © AN AE AlFele]l maE FrlshAlAc drhs A
ofv g,

Key words: Driving Style(*-%143}), Fuel Efficiency(319]), Fuel Consumption($1EAH8%), Age Effect(1® &3
Gender Effect(238 &3})

L ME 2 gd, a% 55, FE A Sl dFd a7t
&% a Qch(Robertson, S et al., 1998). 3}
Agate] Aul A afTE Al AulAks W, ol d A k' $49 7HH° E3lo] o

WS A E WS W ug 9 A7) B

tor

b=
1=
=
o
e
°
=
L
)
0,

717 2T A F Y 93 s = 6PE‘r(Eva Ericsson, 2000).
£3], vl AAds dEE sy oF  olol wkete] 3 2Ekde] Wistel] ofgk dn] P
atar 9lo] ol#d APt TS A, dme & HEE wg 9 FHE St wE A
A3 e oy g8 e BHol FEFHm BAT g demm HdPgHor ofFojxor I I
2AtH(Song et al., 2009). 27} dtHOrofino et al., 2010). AA] oz A

Al 7l EHKS} ATE 2, =2 34, & oA Fdoly o=29 T HE & FrheA A
Az, aEla A @ ol diste] Aasm ¢l B7F Aadvs Bar) glom(Lee et al., 2006),
U(lee et al., 2010). 2= Hoko] Aol Van Mierlo o2 &4 2By} wE AAZE AH|
% 4, AXES B Sl B3 FF:He A o wA= Gl dste]l A7-g urb vk Van
T7F AP Qo =7 84 Hokodi &= Mierlo et al., 2004). v}, 7]Eo] AtellA

Son, J., Park, M., Oh, H., Lee, J., and Lee, T., “Age and Gender Difference in Fuel
Efficiency on Highway Driving”, KSAE Annual Conference, 2013.

EF9, UYS, 054, oA, ol “Au P¥e] M2 AHER F3 duld] wi v
wr, @EAEA O REEY S4ulE, 2013,



2 Aulell PIAlE B(A dad Agz2d ek ARk F
Gl gk AAAR] B0l FAHAE K A g, 3 H/S =uhHS ¢>g§ T A"
B

& e Fofel At Aol mEw, A Time)dl] 93] =7]3}% 0] xwguq Bl
da dRe] weh A FAETE GO Aot g me e A7 amegelz ojgste] oA
A °

1
= Aow #EEJ o (Son et al., 2010, Son 2 848 ers(elne 3
o 35 =
E]

o83t A4 FFro] xlo]x= o ~ =
et al., 2011), o] = FPLe] o] S AE 7] ) wla A7k S AE
o] Aol oloidl Ao ot e e
olol ¥ AToE A TEHER Aoln g (1T T A AR
S sralsla At Aol odHd] T o3k FHAR} ASAFEH T HHRE A
TS A N B4 delE R RE Susglon, @ans
54 Azt A JdS 37 golstAl shr] $19]
2. od7 ey o] wkAE AR ewd o] (overlay)dte] A 7gstaL
o] folg e mpaE A7h} Q) ¥
2.1 TR = Agae.
Y Fo] Anld mA= JgFS A5 H
3to] Table 13} ZFo] 52We] I HAE A O 'E{?E’Eﬁ?}%mmg! sl il
T,C_’_—F‘ﬂX]--E— Vehlde Environment % & Fue‘:on;{;ip;;" 3%%hl Driver Behavior 3 &

uuuuuuu

(F ront/Rear/Side)

+ 2 Cameras Driver Face/Activity)

), %3% SAAE 25~354], =¥
A

55654 SAAE o STk Agel A -
PAAEE Az % 23 o2, 3d oyel & 9
73‘—:‘_:1]_% _/J\__'Qr—a—} 3}\]7]_ ;q—ag] )é;j_% ?8@@— . ;ﬂ;inCnntmlPC Sub Control PC
ol= A7tat A]-E]—Ei TAEGTE, B3], 18 i ” I"“

Data & £7|3} A
. o

PR Rl
o Aol AU BAl ARE eTshs
e ad ddxbs AlLsit.

A e T e

Fig. 1 Instrumented Vehicle for On-Road Experiments

. ) AlS %
Table.1 Participants overview 2.3 oY &
Younger Late Middle Age I&ETR FY F A Fo] dAnjo HAE= o
Gender Male Female Male Female S BXA5y] 93 3o Hxl= Fig., 290 #o)
# Subject 13 13 13 13 -
pS| =03
Agex 27.54 30.46 60.69 57.08 A
(2.90) (3.10) (1.89) (2.06)
* Note. Means with standard deviations 1
Pre-Survey Experiment
2 Aég xI_EF ?‘a ‘ Subj(;crtnﬁ}:;ives | F’refDrvvvr\c?nlf::\;:;ervmer\l
A R LI T (v [ ey
(Safety Protocol)
& Fotnr] SAsted, Fig. 13+ Lol ArlAEx -1 T
o] AU~ A7 3.300c0)S BEato] ‘ Attach. (510 mir) | ‘ "Epeinants’ |
) I =16 min
uq?j7]‘l1:}:x}_%}:‘/] ?j_H] Uﬁ] T’:XL‘]_ 6(])]%— 1/\IE1 ‘1§_. ‘ Pre-Survey | l
- (10 min)
% :’1%6‘]—91]:}' (Park et al. 2011) I PDSé-Survey
) ) Grvey
58 mUEY 84 FARR(SE, R, || esmweer | [ comepPleeen |
= 3 = 2e 2y 2= Qak l
?ﬂ%—l—ro}-’ }_?gl: SHE ZIE O)’ IZJ‘- ?—ﬂ‘g A}O O Setup (facel AB, etc) | Subject Departs ‘
WS, A AR(CEAFRE, = 2l ), AA S
AT(HAE, 7R 5), +4385 9% 4 Fig. 2 Experimental protocol overview



oA 4417

fLS

< 3A] 30+

=

213

A 114 307, %
o] xy=Act.

3

[k
=

o]

bk,

o

o] 5 (Safety Protocol)

o

R

L

o

obd A9 7}
AbA ™ (Consent & Overview)S A

(Driving Experiment)

<+
o

&0
_x_ﬂ
1o
0
pal
O

&) (Adaptation)< 2

oA AL F
TEEZ (Highway) 3ol A

,AO
M

M

bk,

°

AA]

o
T

My N

"
)

A

7% Hg, Bl

st

o

A= Table 29} 7ol T4

2~
T

i el A

)

A

ATt

bt

°©

tol 7
Units
km/1
Kph

rev/min
count
sec
sec
%

|, s g

0]

%

sec
sec
count
sec
sec
sec
level
level

degree/sec

E
=

b

A2
%
B

}

(RPD &)

Definitions

A Sl A

g Abg 25
et

e A

AF 112 o]
e AL Al

I~
==

1=
RL

J

Ao HFE EUE KBy AE3)H
(Robertson et al., 1998).

Al

e
KR
22

A

A
)
=

T 719 ¢

=]
71e

(€]

Beo]a A

gol=L A8
Beo]al ARE Al

s A
H

4
A4
NE

el

N

jard

o
Variables
Millage
AvgVel
AvgRPM
PsAcCount
PsAcStdTime
PsAcAvgDep
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Table 1. Driver behavior measures for analyzing fuel efficiency
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Table 3 Variable contribution in regression model
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1 PsAcAvgDep -26.1% -0.678 0.000
2 AvgVel 30.7% 0.796 0.000
3 RPMAvg -22.0% -0.570 0.000
4 PsAcCount 5.7% 0.147 0.000
5 StdVel 3.6% 0.094 0.000
6 Gear_SelAvg -5.6% -0.144 0.000
7 PsAcStdTime 3.4% 0.087 0.001
8 PsAcStdDep 3.0% 0.077 0.006
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Table 4 Age and gender differences in fuel efficiency

Road Age
Gender
Type Younger Late Middle Age
Male 10.4 (1.5) 1.1 (1.8)
Flat
Female 10.8 (1.4) 1.8 (1.7)
! Female 7.2 (0.8) 7.0 (1.5)
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