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Abstract

Around a toll plaza, vehicles do such maneuvers as slow down, stop, and speed up to pay their tolls when they use ordinary
toll gates. They can be expected more fuel consumptions compared to the vehicles which use the Hi-pass, a Korean type of
Electronic Toll Collection System(ETCS). To measure the exact amount of difference between the two gas consumptions, we
equipped a test vehicle with a measurement system and constructed a model toll gate on our test field. Through the field tests
on fuel consumptions, we could confirm a 36.7 % of energy saving when the test car used the Hi-pass. Then we projected the
result on the total traffic volumes which had used national expressway network for five months from January 2009. Projected to
the whole traffic, potential cost savings reached 5.34 billion won. We expect this result be frequently mentioned of to prove the

fuel efficiency of the Hi-pass system.
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<Fig. 1> Hi-Pass toll gate
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<Fig. 3> Comparison of the fuel efficiency
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<Table 1> Test Conditions

FYEE =
T & RAYPF-Fd2FH | AHZAIRE
—ZZH, kmjh) (sec)
49 1 60—30—60
G ) ]
A 2
(Yuk1E 94 60—0—60 . 6.
29L 714) (Ticketing)
A 3 |
(¥ukatE 9dgL 60—0—60 ‘_‘
AN2S 714) (Paying)
2) & 7t
AA 222000 X" dh4hes I Fejo 9%
2 5o] gUdslRg, o]E RFsE & e FAHX
A8 AAs= Ao . &
£59} o]of w
o 47HE
2 ATE 9
YA GGl A Ay
& BAG] 4P
= A Ay
Wk 500m=] g 2
o & 600mE 4

WA E o] &AlSh Fol nAFR o]EAle]

ARFS 2As] sl 2¥x f9E 2

ol il

Toll Gate

Start
End

I | T T T I i
500 400 300 200 100 0 100

(&5 :m)

g 4> d8f 77t
<Fig. 4> Design of experimental section

A S8, 42 w8 8 8ol s elske] A
A3
AR AF ot 21 T B TRAM *
A7k 1910 gesta A3 AnlE A 2
2,095kgoI™, Etolo} F71% 4 5
71H@opsh o2 2HT F AP AASHTh 4F
=
=

Aol AHEE T A 9o A T
A

o3l
By
ol
ol
3R
(o
e
9
it
of
%
Ho
=
Ry
N
N
>
i)
-
)
B 2y
N

%0
=

o
re

& oAk f97, 49

¢

o
of
o
n)
29
Ak
it
N
ACH
ol
Rl ol
)
o3l
ol
ol

A3, $A4 Helg BUES A,

¢

[ oo oo [
k

=
o

<l 5> &Y Al
<Fig. 5> Test vehicle

3) ol LAl olf= s AT

=]

/3

ol

o o

62 PARITSER|=EN|

97, M3=2(2010H 62)



UL R SlolofA AJARS| HARZAF I HIt

g3 olelst 2e 3

/\i—‘?—ﬂ 500m AHFoA] A x}
FPsHA AZsHA SHAT

Adhzol FAFGoM, AAAE 1
T2 44 dgae] AYRME 6%, A
HoME 1422 39t A7) AAA7
FEZFALA 7] Al 2AF 2 A
#2 EgZ 3qach

@ solslz 29 B¢, 60kmhE FAsFEA
FeL FHIEE AF A 50mThelA

o =
2 YBAZE SIBIHE AT, Oz FAG
y

R A

mi o rlo e I

0kmh £E7b HES oa, ofF oA U
ULk A2 0[8 AL sho|Ij & X2 0| & FL

SH0IE Y5 500mAIH oA ZAAIR

Okm/hTHA| &2 30km/hIHR] 25

SHOIERIFAM LHAIZE FA
S0 E X HO A 30km/h2 St

2aRE-Fd2 U240F)

<2 6> AY A=
<Fig. 6> Design process of the experiment

S— 56.3
a2 3
(54.0c0) O\\:M 514
0\___ Y
. € 515
Y2y — _ = —
{49,1cc) 495 @
46.2
-
- ")
olm kmh @
i 18 37.2 35.6

< > M Aot olzasgt i
<Fig. 7> Comparison of fuel consumption

£52 AT A&
WL Sz 2R ol8HE A
o

E‘l_:_
3] 600mE Fsl= T AR
3}

U

B9 Holss A2 o

2R o )y

rlo

pocy

o

frtt

ok

(e}

A x2

<E 2 A Zont
<Table 2> Test results

4) sfolie FIREA Bl Rk 24} (ITSZelof, 2007.12)
(F==23AL

279 9gs BTG A3 Am

2008. 10) Bz

. Amame | AF 19l
i
(co) A g =7} (co)
A 1@kl 2 27) 359 )
A3 2
= T
@Rz ges aga P! 132
AlE 3
=
(A gz ) 0 18.1

Vol.9 No.3(2010. 6)

The Journal of Korean Institute of Intelligent Transport Systems 63



DNEE2 Slo|mA A[A-S HARZAT HIt
103.1cc sto|of~ Olg At A J —— - 20094 1252/ 15 He
71 800 SE Al el Al EHMAIZE 6% - HEADEF 49.1cC
31.3cc | 552 Rtne 53 BE A RKAD R o L RE
' \\/ N AT 6 > HEADE 48lc
' - - UYL 2 O|2A| - B10[TjA D|R Al HRAHZE
SLO[If A O[2 Al CHzhal 03 1ce-7180c = 313
\@"E\Xééw/ - Jhal 49.0-359 = 13.2cc
%E.I_I'il'g %I'oliﬂﬁ iI'E 30km/h A2 I HE AR - 12153 15008
\/ - EH A7) 2 208
<Ol 8> oizH| Mzt St - S 47 stolulaKie s24 pih
<Fig. 8> Fuel efficiency of Hi-P stoli|4 0j8 K0 u2 s uelt * 7 seste
9. uel emciency o ass olo 7t HlE AR AR 7 Stofm L XHE TS BTY

N
=

w (o

rlo

L-n
L)
pat
1:1{0
O mlo
NEZ
¥
%0
(i
H

~7b.o4

b
2o #
fo & ro XL ro

td
> i,

Jol &= :rL‘Sb— XP%*«] 7}k
FHez Qs dHez

2 ko XS o ofX
food
of uo

m{moﬁﬁ
N

>
2L
K
pasd
lo

2 m[o
i
Au)
=
rr
iny
i
ro
N
o
RN

tg
£

>,
2

g FYshe Aol o

=
M,
Y
>
-
|-4\1
il

T
of
?
[
i
&

e
=
o

o
B

¥ o
w &
> 6
o
-
b 2
w2 ok
2 o
N
By
Ir fa
it}
O
=
gﬂ,

jinss
=2

Z
9cc? ES
2RHE Ao yehgtt ol u

V22 o) & Hlma] stoldAxE o]f A
2RFE 313 A A F IS
 R7HE 01,5009 0)2kaL ZHAERaL oj_
8898 mAEH, ol—O]J.H)\Z].E o] 4
g &

[FiT—
\(gg
o
(98]
(9,

o

e

Q

(o]

e

o}
=

S

=
=

=
R

17}

o2 1o 0 @ WO e O T
e
rlI.

Shell A A
E1 59 74%1 1EEZ JALE ol%a 1% i}a‘k(ﬂ
13

sto]of

2 olge] We Az @@zﬂr—g— el )
A} <ot Arul APEIN 0P 24 24

& Ve etk
g9 £4AR ek, A8

FASIL ool AEER ol§

J75HBHTY ¢ 202=149948

- Ha 77t 7

2HHIS + MRz 22

oo

A Az 2E

<2 9 f=EAaT BAEA1IE X1D)
<Fig. 9> Estimation of fuel efficiency of Hi-Pass

<& 2> HA i=H| H2snt
<Table 2> Overall fuel efficiency of Hi-Pass

W) stolaj=Atd | ARHETHAY)
A 15749 vkl 534
2 73t 829wk 385
M s 759 oy 149

1E£E 2 UEYT AA A BAss dgn d7
292 AHY3 Z2ae ol <F 2>9 %E}

H A 7] slo]sj 2R o] & wFFS szﬂﬂ
T2 ole] mE dzH] F7Fde 38599o =
AHE AT A 7S A9 BARAIRE
2 A4 73 A A dsirgs goa vt
AES o, AA 7] sfels

75U 2 olo] WE A8AR HE9 HIRE 149
Aol o2& AR Vet ARFoF vzt
e 22 A3 AA nE=g HH4) 77k A
2 F7r Agn Az A9E 20009 1958 597
A & 5349902 AL

L

2 dfiMe 1552 dUh ol8A T
AA, 7HEE ok sk dnkatE el ahgo] FA|st

64 SIRTSYY =2

97, M3=2(2010H 62)



DEE2 SlojmA A|ARIS| R ZtAF T Hot

P

A gx B HE Sfolo) 22}l

)
o
i
X
of
2
o
fru
olX
ofd
ol
ol
N
ule]
o,
el
o
4 4y re
Og(:,',
il
e

>,
oo
BN
N
rlo
W
3
N,
fr
-
M
ol
s

=, RAA, stol5)
(E3 1, A, dAZ A9
S AT 2), AA, giAE ISR E
Al
=

9 3) 59 20| meh AYHol

B2 4l
_)‘.(_1‘
fru
it
o
oo
-?ll‘
o,
o

td oo
ol ok

Pt
3
[0
o
o,
)
[>
N
fru
[rt
£,
ofo
ok
rir
o
_l
N
S
N
S
o3l
)

o
-z
rir
(%)
AN
G
Eﬂ
™

U oo or2
.
2
T
o
Ay
ot
i)
)
rir
b
fr
ox
K
N
=
I
k4

o
o2

N
o 2
oy
(¢
o
o m
e
oM
_);(_1‘
fr
o
oo
4
o
rlo
2

rr

& A7e A 292 S soluls A=H ]
ars SRk L ooyt slor, 4
| 2dstel szt Age Tl shols)

27 Qg Agdy ade Wlwd 3A vepda

solsl 2 o
A9 A7, 87 5 ZRANE solshze] 34

gl &84 5 & Aoz 7]

[1] ITS=LE]o}, “Sfo]of~ ER4 B vk AP,
2007. 12.

S
QL
H
b
of
~
>
—
@]
[#5]
>
u
N
o
bt

2 TA 45571, 2009, 2010

ol 37, 284, A%, “AsLaAT A=H
(ETC9)Y] AIAY BIREAEte) 2 A2 &
Aoy gishwEsl3| %], #1938, A43, pp.59-69,
2001. 8.

—_
w2
—_

(e}

o~
~
=

=793 A6d, Al1Z, pp.97-106, 2009. 3.

[7] B. Bartin, S. Mudigonda, and K. Ozbay, “Impact of
electronic toll collection on air pollution levels,”
Transportation Research Record, no. 2011, pp.68-
77, 2007.

[8] D. Ozmen-Ertekin, K. Ozbay, S. Mudigonda, and A.
M. Cochran, “Simple approach to estimating changes
in toll plaza delays,”

Record, vol. 2047, pp.66-74, Sept. 2008.

Transportation Research

Vol.9 No.3(2010. 6)

The Journal of Korean Institute of Intelligent Transport Systems 65



DEE2 SlojmA A|ARIS| R ZtAF T Hot

[y = =]

< K A | ;
o] A Z (Lee, Seongkwan Mark)
199613 29 : MeTistn EEFety) S} (T

1998 29 : Aeulsty UstYd EEEsy (FsIAD

2008'd 59 : University of Illinois at Urbana-Champaign (&-3}¥}FA})
19989 34Y ~ &4 : IFEZFA TEUFATY AIATY
2009 2€ ~ @A FFA wTIEFEA 2 ALNE Aod

o] 7] 4 (Lee, Ki-Young)

1993 29 : ghFSal wFF T b (T

19951 2€ : Sguigtu digtd wEFE wEAE (FAD
20063 2¥ : Sgistu thstY wEFsty tH/nEFE (F3HatAh
199599 3¥ ~ A : IFEEFA EEUEATY AJATY
2008 1€ ~ @A) : A wFEFFES 9 M Ao

% & 3 (Choi, Yoon-Hwan)

19801 29 : ATt BEEF T} A} (FEAD

2009'd 2¢ : ofFuistaL ITStieheY wEHE (FeH4Ah

2009 3¢9 ~ &A) : ofFuUlgty HAHNEFEY wEHAF (AHA)
2003 9€ : =2 9 FEV|eAF @bl del e

20043119 : EEA]*ﬂg/\} (F=radE g

20059129 ~ 2009 12€ : AEEEFA} AXGA, ALAZH G
2009912 ~ @A : FHEZFAF AAA A

Z A % (Kwak, Jin-Ho)

1998 29 : @=2uen EZT (Zsh
20001 2€ : @=rtistw dulttsly] EEF e uEFE

2003 59 ~ A - WEAHFDE AFAY AT A+

vl o

A 2 Y (Sung, Ji-Na )

20073 249 : ofFrhstal wEE St (F A
2009\ 24 : ofFrhStal Antt el nEE Y

2009 3¢ ~ A FRERZFA ERuSATI nEdTd A7

66 2r=ITSR|=EN| TH9F, MI3=(2010H 62)



