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Abstract

ATMS calculates section travel time using two-way communication system called DSRC(Dedicated Short Range
Communications) which collects data of RSE (Road Side Equipment) and Hi-pass OBU (On-board Unit). Travel time
estimation in urban area involves uncertainty due to the interrupted flow. This study not only analyzed real-time data but
also considered pattern data. Baek-Je-Ro street in Jeon-Ju city was selected as a test site. Existing algorithm was utilized
for data filtering and pattern data building. Analysis results repoted that travel time estimation with 20% of real-time data
and 80% of pattern data mixture gave minimum average difference of 37.5 seconds compare to the real travel time at the
5% significant level. Results of this study recommend usage of intermixture between real time data and pattern data to

minimize error for travel time estimation in urban area.

ATMS= g0l 7153 DSRC $A1E4 S o] 8-8lo] 71415 =(RSE) &7}t sl 2~ 2k} Salsh, 5+
A M3t FLIIDE 7= 22| RSE B4R AR S 286t0] 778 SPAIEE AbEatar Slvh. wA - E3o 54
e AERARE Qlete] 7 F71ol we FPAIIe] vl AT A 57 2719 vl H AL 712 EA
7 WEoRE BA FRANS TP/ ol Seh. B APNAE 44 £HF719) Hlole] B ohjek e AR
of SAIo]El 2l SR Ho]E) 2 Frste] Fhgohe WS BASIT, B4 Ul T WA FINER )5 8k o)
< A RE A sl on, s delH e o] A A A B ey 75 T8 71 A7 S E&silth 42 A
At HloB1(20%), HE ElolB1(80%)°] Hl& & F4 gk tlo|E 9} & 7]l S & vlolel o] Fd LAk Zh)ol
3755018, A5 S B AF B 05%0) folFFoIA H a9l Aoz BAHA te] 44 24 77 24 H
olE1 5} a5 A12ke] NEIHo] Bl & Feale] FANZES F ek We] A BN Fhguete 2 Aeitn @

“HT

Keywords

a city path travel time, ATMS, DSRC travel time, travel time estimation, travel time in CBT

SEAIE E3AIZE ATMS E3A1ZE DSRC E33A|17F B3P o & =48 BdA7 4

*: Corresponding Author Received 16 March 2015, Accepted 7 May 2015

jisankys@jj.ac.kr, Phone: +82-63-220-2292, Fax: +82-63-220-2056

(© Korean Society of Transportation

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

thetw S ets x| #33H 3%, 20154 62 315



Article A City Path Travel Time Estimation Method Using ATMS Travel Time and Pattern Data

JeE]

1. 9170l By o =

A A58 nEA 28 ITS(Intelligent Transport Sy
stems)®] 4o R M= A e FEHA Y=
Adw s BAYA 28 & ATMS(Advanced Traffic
Management Systems)< @Az 454 W4 Z sht
91 DSRC(Dedicated Short Range Communications)84!
WAlS o] &3la k. ATMS Al28le o]gdt BAln
21& B3l F8A-ol AAH 714 52(RSE:Road-Side
Equipment) &3t sto|sj 4213 FAlsto o
olgj~ 71719 1A+ D9} A Al A4F o ARE
Tt .

RSEZF AXE T AHg BHahe sl alols)x
IDE &3l A Ale, B4l A4 Aol & B 74F

~
e

oftt
il
o,
§2
2
R
>
H
=
n
>,
[
i)
o
offt
:(I>l:5
o
o
i}
o
Job
et
o

SAEE AT & A =
utebx] TEe] AR FEEC] gla B A
ATMS Al2glo] E&& Eol7] ¢t &
2 QEA| T AA7A) slo]u A~ DSRC nEAE
Sl

AR B A ATE PR 95F
5!

gt A R R ATMSY AA 73 thael Al
5 29 =20 gt AFE AL o] Fo RA] &

o e e A o

- 3
ojty, 53] A&KRF| 4 b TR Y5 2
Al sk @71 Wizl dlelHzE s 3 Al
ATE e AFAIR L] 2|7k AARE EAFe] B A%
Aol % 22 A= Qg FFEA Hsp} Ashr] mE
ol AR AFAHL 2fel7} Bt

neh 2 AgelM e AR e SR

E

olBigt AFAE 7oz AgE Heole s &8st
ol As HeE B wEgEe AEde S8t & 5
e ke Aalien, olE feiMe 74 =AF T2
715 FEE A R2AE FHeta 29

Fol 471zt Hlolels} siEltlole® Fsle] 4
ZEQARE Y AE R0 et

J

Jou &
o ol rr
on N

N

2 A7E AFAY ANFHER BAN2E oY

316

Frrom AReGom, AP 7] ATMS A2

% DSRC-RSE®] A7t Hlo|HE &-83to] AT

dole] % olZuolElE Thgste] Syuloleiske] vla
j<r

o t-3SE ot TR AT 24T

OlEH &

1. TRHRAED|H nEAE A|AH

YA} B Ag d7RA Y L A
= o= $YHE ARE IMOE 59
A FeHE AT7k a5 ol Rolgon], & A
g & Aol @ 2 AR

ARFAAAE ol g3tel BRANS S5 AT
t R o2, HARN, A% L oHAARE ol
e APz TRE 5 U BlE F2 4hE 2

JAAE olgdlel WER o2 L AALHE 5o
%o

RR2b=

Kim et al.(1997)& VPLUSKO E&< A8k
<, o] R¥e nFEFH e R 7, o
e dEwS=(Average Daily Speed)ell tigt
FEE 97 gt} VPLUSKOE ¢HuEdETo
e Joks won Egdwd g FEge da ¥

oA ARt B A 8o Golstar At SYSETL W

rL; Z
> o
£ L0
ikﬂi < e
R
TNy
4o ob g i3
e 3R g o
Bl & 1o Ht
oft - 0
ol 2 ?ﬁ _01
ﬂllO OEZ m\m 2
o ok N
rUg —_
ox ffl
>, oz
R )
= B e
2 ol ol
% :1\m o
e
2 X
24 o o

S du
f
fn Jh o
A
du
2
>
i}
b :
i
4
02?4
ol
- oo flo
28N
ot &
o2 . M
>~ i
= o
-
o 12
i
i
S

>
o

o
-

o L
t
ot
g
it
El
oft
ol
_E‘
X
i

SE

¢

o tp
u

2
T

El
W
_u .
o

Greenberg 23,
23l Edie?

off E] r
_>|‘1_‘4
fil
-4
)
rlo

& 5
o
D
]
=
o
[}
[oN
td
ot
o
2

Journal of Korean Society of Transportation Vol.33 No.3, June 2015



KIM, Sang Bum - KIM, Chil Hyun - YOO, Byung Young - KWON, Yong Seok Article

z7] R 3 2 AT GPSY RF(Radio
Frequency, °13} RF), IR(Infra Red, ©J3} IR)E ©]
&3 7 55 olgItod HZde wEHE 3
2 AT o nEH gHE BAo® Smartway (Y
¥), Intelli-Drive ZE2AE(W]=), CLAM(FH),
CVIS Z2AE(H4), COOPERS ZZAHE(#4), 9
= (UOBE) %°] olFoA1 3itt.

GPSE ©] 43 A+Z+= Shim et al.(2006) 35

5 %2 2] GPS ARAA £t
£ o] &3t A o]F HHE IHetsta FaAIE
©m Fangfang Zheng
et al.(2009)= AHHAEE o83t =A9] A T

>,
)
Q‘L
rir

T
)
i
>
>
ol
28

TCS(ETC *3hHE ©]83F Jd+Z= Soriguera et
al.(2007) & 1&=R GaolA Za3 T
T gzt TCS ARE o]&3ted e F 994
o] B BEsA|7tY S EPAIt W 9 F &
AMARE ERE BYAIEE e, Lee et
al.(2009)& TCSH°|HE °]83ld Off-line 2=%
PAZE FHL A2W] JATPNIE 23] T4
3t51om, On-line BAZE A& oAk 342
E3) o]AE BAT T Off-line B4 4 23
< Agdlo] AR VHEs 2 AT T M A
AR Tl =agh Apgke] FAAINE FH s

AVI(AVL)E o] &3t A4 2= Kim et al. (2008) =
THEYEE 45 9% 1E&E2 AA7IAR A7)
s

2 9], Shim et al.(2007)= RFID7]%k] F3A]7E
4 71 e 9w R a3 A87bs4 Bkt

zzEztEr|ee] BeAIt #d A7 nE A
GPS, TCS, AVI, RFIDE °]&3l] B3AIHE A=
e Apglon, T TrE A 3 F4¢ DSRC
£ o] &3 AT A= vuIsk

a ox
1o,
FPE
b
oﬁ

3. DSRC wEHEAAR(DSRC-RSE)
ATMSS] A|zEle 37 AR5 A2dH HEoE

Ag), BEAR Azdlon TREG 1% Hus
Al2-’l& DSRC-RSES} Atkel| 24 Hi-passit &

thetw S ets x| #33H 3%, 20154 62

Traffic
Center

Figure 1. Concept diagram of ATMS
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Figure 4. Origin data of Baek-je-ro on thursday april
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Figure 5. Pattern data of Baek-je-ro on thursday April
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Table 1. Forecast ratio and error for each scenario

1st Analysis 2nd Type I

Content  Scenario Scenario Scenario Scenario Scenario

1 2 3 4 5

Fore Collected 30% 50% 70% 20% 10%
cast Data Ratio

Ratio patter 70%  50%  30%  80%  90%
Data Ratio

Error 56.5s  63.6s  74.6s 5525  56.0s
(Collected Data-
Forecast Data)
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Table 2, Match Pairs Analysis of baek-je-ro on 24 hours
Thursday april

Content Original Data  Forecasting Data
Average 1,461.70 1,463.01
Variance 27,110.97 27,161.96
t-statistic -0.55
significant level of 5% +1.65
Adopt 0

320

Table 3. Match pairs analysis of baek-je-ro on peak hours
thursday april

Am peak period Pm peak period

Content Original  Forecasting  Original  Forecasting

Data Data Data Data
Average 1,600.31 1,597.43 1,62884  1,639.71
Variance 118,824.05 17,91249  4,002.53  3,149.09
t-statistic +0.34 -1.76
significant +2.03
level of 5%
Adopt 0 0
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e g T —
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Figure 10. Compare data of 1st week (peak hours)
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Figure 11. Compare data of 2nd week (peak hours)
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Figure 12. Compare data of 3rd week (peak hours)
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