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A Study on the Effectiveness Analysis of
Freeway Traffic Management Strategy Based on exTMS
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Abstract

This paper aims to evaluate the freeway traffic management Strategy based on exTMS according to traffic situation of
freeway. As freeway user’s demands increase, we thus need future-oriented and optimized traffic management. So, through
improving the existing system and introducing the advanced system, these systems evaluate for not only preparing the application
in real world but also preliminary feasibility. To evaluate effects of the traffic management based on exTMS, in this study,
shoulder LCS, advanced VMS(assumption in it is improving next-generation system which it can be offering diverse dynamic
traffic information), Ramp-metering system are applicated in simulation. In addition, this study evaluates the effect when all
proposed systems are applicated, and compare the individual effect of when independent system is applicated, through considering
about traffic condition of V/C=0.5, V/C=0.8, V/C=1.2. The study results show that all assumed cases, the travel speed were
improved according to the increasing V/C. Furthermore, the results of evaluated the individual system show that the shoulder
LCS was found to be the largest effect, and the effect of VMS(detour rate is 11%) is larger than the other cases
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* AR EENFEATY n5dTd A7
O FAAL SR aEdTd AdusdTd A7
wex ZA2} olFUgta A NE TS ag
T =EPEY 2000d 89 25¢
T =AM - 20009 109 129
T AAFEL : 20093 10€ 139



exTMS7| el D&z 2 NS d

1.4 &

1993 u&E 2o FIMSUZF =9 % o]F 1
29] 257 =4 % 3,142km7} FIMS®] 9 &
RN R &3 ), F

WEHYE 7T F AT 2 o8] A
H| 2 3158t 9 oheFstel] igh @ o] Fuidl

M

wEFHA 2
HexTMS)S AlFstaxt A= At [1]. wEhA
exTMS?) 7]5ke] n&e g wEdeetd g 4
22 FFEA A" 299 BAS nldste

E DB 7344, 9 MEYAE udste] A 1
T2E I, oDE 20079 FA41717H0<
259, 269) TCSALEE &-&3 ICTE A7t ODE
TE3t ARSI oH 24 Rde FH5 A
320 DYNASMART-PE o| &3}ttt A, HMC,
3

=] 5
FAICS Zo] T 52 AYofxe U=
PAIZte] s 5295 B F Jon, AxAT
7} =3k a34E YR BhH EErh B A
do] Grh= mHIg Ao E JEhTh

1) FTMS(Freeway Traffic Management System, 1%
=2 s Al 2E])

2) exTMSCGGHAY 71&& o83 A ggoln HHgd
&2 uE e Al 2H)

FHA02003)2 1&EE2E sl FAAT}F L
£ 29 1] wEAA JHE AILS A ¢
3|% g diste] SPAEAY) 2AME Tk &
A AE2NAE BYS FHst A3 1 938
S =&Y 3] 1 2F =0 tid AA=I}
W B A& wEdse] 2ij =R VA
e gi=22 [d3d 9382 @A 47%8=
ARE AT 3 o] ek ARt B
59 A 1&ER] o] 28 E YwAE
3)&2 1912857} 2 Bolgte 2FAE AAAe
™ ? e o]

I4= YA
Y. Tsubota (2005)5 AAIZF 7+% HYs
Tokyo Metropolitan Freeway (MEX) %o Ax]g}

S A% BN ABUCIAS Fa UvingT [4)
2 23 WEOEHYS MENS] £8] Az £
S PR 5 dout BAY AF ol§AdAE
4% B Frhe 2%E m2edd =9 ¢
29 A2 A B2 sk AR E3
2 ParA Fohe AL AN Bz IR
A 9] A sl e 9 27 A %%k
on), AgAFe] WA g TN £98 B
e FUAATE 232 ANs

David Cuneo(1999)2] $3-+= Microscopic simulation-2-
©]-8-5}d Dynamic Traffic Management Systems (DTMS)
o] 58/4E 78k [5]. DTMSZE land control
system(LCS), variable speed limit signs(VSLS), ramp
meters A|2~o] 3T T A3, Y 7 ¥ H
ol Alar @4 Al LCS ¥ VSLS, #ZvEjyy 2
2 A2gla AR duEs @A F 854
= W £x9 Aol F3gS Hrtskdt 53] ¢
W FgellM e a7t vl =4 YeETh

exTMS 7|8ke] 1452 nEAIA|AH = HF

Vol.8 No.5(2009. 10)

The Journal of Korean Institute of Intelligent Transport Systems 39



exTMS7|Bhe] D&z 2 Wz ot §ntE Mo

i
%
rO
-

= 47) A 2E 107]9] G B2 e e )
T2 Foto] AAsAT
1) Al220|M M Ji=M

wFdEete] &
AEY ol R3S &
gom, ol wt 24 LCS, VMS,

HEER ST
2) AZ2ilo|M 73 AlAEIS J]s

7t LCS, VMS, #Z g o] Ao d 7|52
oFslyl, I&EEE wEHEA2HIY] AAAS
[e)

°Fat At [6-8].

3}
5

of

3) exTMS 7|Et D&EE I

SeALY Jls U N

<E 1> TEAIRE MY Znf
<Table 1> Results of realized systems selection

A &# o)A
A2~ e AHI 2 ;Eﬂl@
NETF
FA F IEAR
;yl:;; SRR FA ] 2
A| =L =
A2 AL~ ARLES
F ey
R 3] k2] AH] 22
1&ETZ
= By "/Ej}_]—
nEH % E;\T_AOE‘Q °
A o)A 2] — VMS
FAFETE B Mul A
P& EA 0} A2
EARERY Aulx
274 E2/ed g
AR A 2E) A A FAH] 2~ 2 0| g} g
okA R
SAAY | =EEA] AjaE"
Al 2-H]

£ £
ic ic

vic=0.8

4%

CASE 1 CASE I

<2 1> uSAE| W= CASE &2
<Fig. 1> CASE classification according to traffic
condition

B Aelld B34S 99 e s
I} 2+S CASEE T-E3SIT

<18 1>

2) HBAIAHo| w2 7=

£ AFNA FE3te Al2FH] AEoj i ujet
AA A== FHALCS/ VMS A = 8) 28-A)¢} 7]
A2 AEA R RS AU E 7
o ®, VM A TS B4 XA 2 A4uE
THARAY FR AA gt AF, S=AdTEA
T, 2003, 79O 2 5%~11%9 $3&S 283}
Aok [9]. ol AU L & VS T3 F 16

<E 2D It ALRIR 72
<Table 2> Classification of scenario

\@ V/C=0.5 V/C=0.8 V/C=12
ey CASE 1 CASE II CASE I
7 LCS I-1) o-1 m - 1)
I-2) |5% | 0-2-D | 5% | M-2)-D
VMS (3% 8% | 1-2-2 | 8% | MM-2)-@
5%)  |11%| T-2-Q |[11% | M-2)-@
HxuE g [-3) o -3) I - 3)
2 Al 2-H I- 4 I - 4) I - 4)

40 SIRTSY| =2

HI8F, M52(2009H 107)



exTMSZ| 8t

of N&EE Wspe|got FuEAMo 2Eh 7

7P<M A2l oS oz 7HW1*%‘491 2
ar

3. AIZd|0|M 2Y MFE I Tt

1) AlZ2old 28 MY

04?011*1” ZF AEH A 8 5SS HE
Sk 3 ITS Al2=E] A& wE A3 o] s1ed
VISSIMO. 2 XA 39th VISSIMS 1&EE YES
o] 7hsstal IES A 40] tesiH, &4

Se

3301 Afr2 e weh B d4487 233
E A EYoA 1Ee 5 a4yrts & 5 Aok
B AFdA A&tz st ITS A28 ZALCS
o} VMS, HzujEjgo|H, o] A|~RIELS V]
VISSIM®] VAPE &3l Fdo] 7Fesitha wdste]
AlEgold BFo =M VISSIMS A8t [10].

2) AARE AlZ2folM 5 2ot

i}

BAGIN WEF 27} A
w2 BA AolAzdo
a9s e

771

<E 3 WISHEXMZ0| e P3lE
<Table 3> Detour rate according to information
from VMS

T3I8

5% \ 8% \ 11%

208 At
ANE 29

<32 2> 242 LS 7o Ag
<Fig. 2> Realized situation of the shoulder LCS

7t 2 2318 A8 59 Aoy anENs A
A8t VMSE B3
82%301 AL 7uto g

UMIEW 5 %‘t‘&é}% Z3H4(2008)42] Ao A
S A5 T ALINEAS = 1
aEew Y T

<2 3> YzOE 7 A
<Fig. 3> Realized situation of ramp-metering

FARNEAFA(2009), TS B4 241 9 A4a
F e 4o o e gy

4) 234, "SR ol &3 ALINEA 29 A 913 71
7" 2008

5) ALINEA (Asservissement Linéaire d’entrée Auto-
routiére)

Vol.8 No.5(2009. 10)

The Journal of Korean Institute of Intelligent Transport Systems 41



exTMSZ|Ete| &

Fn
Hu
El
ofm
=)
n
0x
e
Fol
i}
Hx
1=
=2
2
rok
rO
-

V. ZdHeA 94 72
1. Ch&h 712t

EIHEA 2 IC-ICE 7IF2E, AFE1IC A
ZZHE SFF IC AEZ2/MAE Od7tez A

1) 75HrE 7Y
A&EEE BA 7o) diste] A2 4 P 83t
2, AA%E 100km/h, 2T §HL 2200pcph, A}

- EE X

<2 5 AlRE Hg 77t
<Fig. 5> Application area of systems

4400 7040 11040

) | o
o) 2] 2

v/c=0.8

V/C=0.5 v/c=1.2

E2Mnggo| Magde|
15% 15%

1 i
4400 7040 11040

E H B2 RN 74
<Fig. 4> Effectiveness analysis section of freeway

6) TEAFY, "SR Fx-AH JF] B AN A4
3 A3, 2000

<OZ 6> uSHE ¥ s 7
<Fig. 6> Traffic condition constitution according to
traffic situation

B2EZO 35mE FASIY. AY-AEA=Z= 2 15}
22 T3P e, AZEL 35m=E A3 Th

42 QARTSOR|=EN|

HI8F, M52(2009H 107)



exTMSZ| gkl 1

AIZ 0] X| A ZHE0min)

e ws

A ZH20min)

244 A| ZH50min)

] 800 1200 3600

<! 7> AlZ2ojd EAAZE
<Fig. 7> Analysis time of simulation

1. ®A Al2" 24 2ot

WEABH(V/C=05/0.8/1.2)°] we} z+ FshE A
A Z=RI(ZEALCS/VMS/H 2B E) A8e wE uF
HEet A9E EATE AlEd ol A 3719
CASE°IA 5.52%~35.17%<] WS oA F3&=7}
Z7bE At} ViIC=0.591 A8 M E 5.52%, V/C=0.8<]
A e 2221%, V/IC=129 W+ 35.17%°] 53

<E O A ALE S IHME
<Table 4> Speed improvement rate about all systems
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