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Methodology for Processing In-Vehicle Traffic Data in Wireless Traffic Information
Systems and Experimental Evaluation
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Abstract

Collection of invaluable real-time traffic data becomes available under ubiquitous transportation sensor networks (UTSN).
Various research efforts have been made to utilize such useful data for deriving more accurate and reliable traffic information.
This study presented a novel concept of decentralized traffic information and method to process traffic data which are obtained
from inter-vehicle communications under the UTSN. In addition, an experimental evaluation to investigate the feasibility of the
proposed method using probe vehicle data. Predictive travel times were estimated and evaluated for the feasibility investigation.
Technical issues were derived and discussed to fully implement the proposed system. The outcomes of this study would be used
as a guideline in designing better next-generation traffic information systems.

Key words: Traffic information system, predictive travel time, probe vehicle, link travel time, experimental evaluation
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ol EABHE AEEI(Data reporting)HAIZ A

A dagEg Arlsta olF Hrstdch 3 A
E*g“ Al Parameter”} S+ segment®] Zo}, Hxw %
AZE, SAAEA g B4E F3eAT 3]

F7)59) 41X (1998)& GPS Probezl#e] T34
& GIsxtgd] hFHA)FE Circde XEE 7S Z
g5t PPN THE AEde PHES AAEA
o} [4]. A3 371519995 GPS Probe 2}
FYAHE GISol WP 7| FAFAAEE e
39tk GPS Probe vehicle R8¢} = #HA7] A&
o] Voting technique, Fuzzy regression, Bayesian”|%H-&
Agale] YaEFE MLstAen, ¥4 492 &
0% dga Afde A58 duHEY &
It Ao, ABtse] AR X3 Apole
A dueEs Hed Aot A el

Vol.8  No0.4(2009. 8)

The Journal of Korean Institute of Intelligent Transport Systems 15



BMEN 78 DEHBAIAHC M DS JHEI| e 2 HEN e

&L

7t

S (51,

2937 282001 AYAAAAL} 74
AAANN F7g A5 FH T3 A=
o] EZA|7HS AXFo g FAE 238L A
stttk AFRE AR A A ZE GPS Probe 71,
SRR 7], AN AHEHAeH, ARFA
HAo| 283} NFAAY 2HE o] 83T [6]. A
$-9} #7]F006)= BAE oFF HH3| FH3A
4o A GPSARAA TGRS o83t AlF
o] olFAeHE st FIPALS A& WY
& AASHA T3 e AEF), AL
HAAZE o] 58 A&t o] doz T3}

£ 5 iSOk AEFI1RS B ARAAE

>,

flo B

2. Xa-olmelzt HAA(VII: Vehicle-Infrastur
ucture Integration) =& o7t

Tanikella(2007)= 2F3-QZepzte] PR m$o] 7}
58 wEA 2ol Aulg 2o BlE(MPR :
Market Penetration Rate)o] W= WEH 2] RYEH
Ao v 3 HrpEgch el AXHo l=e
9] 7]%& 433l RSE(Roadside Equipment)®] 7+2
S DAL NS FYsilon, fE e A
A5oigl= RSEQ 9FA €9 94944 349 &
JE RSEE A4 A9 w2 Angaaare) vlg
MPROIAE ¥ BUHY $E¢ 42 F AU
[8]. Shladover(2008)T FIAIA nEF AlEdHolHE
o] 83k 33 VI probe 2FAIZ A WELS
AFER FIAHRE AT ZE A5 AE
FYPA RN FRARR 43 ZHE FrhEA
o TE5E 2SS IR ARAA, Incident AA), AA]
2 A4 AaA oo A8 A, |dRAL @
MPRAME 2 A E ¥, AAIZE 283 A3 A0
£ ¥ MPRo| 87U [9]. Zirker(2008)= 71
9] VII(Vehicle-Infra Integration)ol] ¥ 771 7)<l
A 959 A3 FFFS AVEl dFas =
= FUZE Al2Fd vIE H43t9 APAAR
AF, AaAe], fFudd & 3 AuAY, &

N

do e &4 Fu, o]&xte] W] FUE HA
b wetdl] dis) AFetsTt [10].

Li(2008) VIS #4314 7215 A7+ MOER
443 VPD(VII probe data) 287 AHHAA7| A=g
o]4-8k Q1 ¢ A1 7% 391 PBD(Point-based Detection)
23S MAPEE Hlusigrh 24247, VPDEF ]
PBDEERT o ¢4 AAE YENNSH, MPR
ol AAGE F 238 o JuA3 AHE =
T} [11]. Lee(2008)= VIS o] g-3le] mFAIL WA O
2 w27l Exdse] B 49 ERTE AU &
o] £33l FF & UEF = AEAT
(Route Guidance Strategies)S A A3t 2.1, MPR,
EQAY ERAE ARANDZ, T4 &
59 toFgt Wag A43le] EAS Fstdnh
AA7 AAFALS ALAS Wt A v
AT FEYAZL] ZaHReH IFdME H
i T7HESY A ZHATG: averaged link travel time-based
guidance)S 24 A% 71 -3 AH4E vehd
Aot [12].

28420007 Ad-hoc networkES ©]-8-3F 2
BARAAAEAGN REARE B 2 AFst
Simulation frameworkES A AT 1Al wE A
B 0lE]Q] Paramics$} £41 AlE# o] Z2 39
Qualnetd ©]-g-3te] AF7H FAFAA TS T8}
EX 1A Z Simulation frameworkE T3} 4
FuEPRE RS 1HS FHFH 4
244 WHES AASIATE MPR, A FAA R,
A0 AREE Hd) U9 E, R AgEE 9 JAEA
22 A A3 simulation frameworkS 37}t [13].

B Apd Hgd FAFA 7] mFEHEAL
oA YA D Frishs YHEL V& Wt v
Wate] FAEAISE 83T Fox ApdAol
Atk FAEN7|EE ol83te] KB} Al&ata Hg
3 REARE AR L AT, e F ds AL
2 gug 13, A25e P dXg B
AElo) e wEAHR Aol ohd oA wFA
2 AAsI ol AlFsed HEIHsT FEA

7 ZTEALE AAFIEH-

[

o

R
i)

I

Al

oo
oxl

o MI

T+

fr &

rr
i El

8T, M42(20093 8%)



<8 P Mokl FMEA T(HF BSYEAINE JHEE
<Fig. 1> The proposed wireless traffic information system
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<Fig. 3> Collection of individual vehicle trajectory data
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<Fig. 4> Analysis zone A, B
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<Fig. 5> Analysis zone 1, 2, 3, 4
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<Table 1> Evaluation results of estimating section travel times (2 segments: A, B)

A 73 (FZH20] ¢ 8603.56m) B 73 (73 0] ¢ 8771.31m)

A% é_‘ﬂl%fﬁ %7@%_83 3% | MAPE | AAHT | =397 2% *—M%ﬁy %7@%—_*3 FR3A% | MAPE |AAMT | FAHET

AHE) | AR | D (%) | $5(kph) | 5 Ekph) A& [ A& | @) (%) | $%(kph) | £Ekph)
1| 411 7521 1| 336 93.01
2 | 369 81.98 2 | 351 89.01
3] 332 88.82 3| 345 90.03
4 | 410 75.39 4 | 375 83.34
5 | 395 77.48 5 | 435 72.80
6 | 368 82.12 6 | 373 79.22
7 | 406 75.86 7 | 404 74.28
8 | 428 | 38362 5 10368 | 72.14 | 80.74 8 | 373 | 39386 5 5593 | 78.19 | 80.17
9 | 369 | 41701 6 13.012 | 8129 | 7427 9 | 396 | 39027 6 1448 | 7497 | 8091
10| 369 | 41174 5 11583 | 8129 | 7522 10| 373 | 39093 4 4807 | 7841 | 80.77
11 | 406 | 399.27 6 1658 | 7431 | 77.57 11| 369 | 392.00 6 6234 | 78.81 | 80.55
121 359 | 41357 5 15201 | 8394 | 74.89 12| 368 | 39210 7 6550 | 7894 | 80.53
13| 436 | 402.84 7 7605 | 7099 | 76.89 13| 353 | 38398 6 8777 | 8023 | 82.24
14| 334 | 40196 6 20347 | 89.10 | 77.05 14| 355 | 373.05 6 5083 | 8151 | 84.65
15| 371 | 397.33 6 7098 | 8254 | 77.95 15| 403 | 37155 5 7804 | 7541 | 84.99
16 | 378 | 396.87 5 4991 | 81.14 | 78.04 16| 38 | 357.73 5 6.842 | 7636 | 8827
17 | 414 | 388.08 6 6260 | 7493 | 79.81 17 | 367 | 369.68 4 0731 | 7959 | 85.42
18 | 388 | 387.11 5 0229 | 78.72 | 80.01 18 | 397 | 36972 5 6.872 | 7632 | 8541
19| 356 | 39424 5 10741 | 8595 | 78.56 19| 372 | 366.82 4 1.391 | 77.05 | 86.08
20 | 402 | 405.41 6 0849 | 7650 | 76.4 20 | 372 | 379.00 6 1882 | 7705 | 8332
Bo| 385.05 | 399.93 8457 | 7948 | 7749  WIF| 37505 | 379.28 4924 | 7973 | 8333

8T, M4=2(20004 83)
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<Tabel 2> Evaluation results of estimating section travel times (4 segments: 1,2,3,4)

11 77 (F7HE0] 1 4292.57m) 24 77 (F7HA0] : 4293.38m)
A *a‘ﬂl%_ﬁﬂ %*%ﬁ@ FAAF| MAPE |AART | F4HT A2 A=Y %Xé%ﬁﬂ A% MAPE |AART | 23HT
AR | ARHE) | ) (%) | S5 (kph) | £E(kph) e RE TG (%) | $5(kph) | £%(kph)
1| 214 72.13 1 197 78.55
2| 19 81.25 2| 179 84.03
31 170 89.25 3] 162 90.46
4 | 218 70.88 4 | 192 80.08
5 | 203 | 20029 2 133 | 7727 | 77.15 5 192 161 2 16.145 | 79.92 96
6 | 189 | 239.65 2 26797 | 8235 | 6448 6 | 179 | 179.19 2 0.106 | 84.17 | 8626
7 | 214 | 21465 3 0.305 | 7266 | 7199 7 | 192 | 18626 3 2988 | 80.04 | 8298
8 | 217 | 207.64 3 4315 | 7096 | 74.42 8 | 211 | 180.12 3 14633 | 7350 | 8581
9 | 195 | 21428 4 9887 | 78.12 | 72.12 9 | 174 | 18012 3 3520 | 8407 | 8581
10| 195 | 209.54 3 7455 | 7812 | 7375 10| 174 | 184.46 3 6010 | 8407 | 83.79
11| 226 | 20757 3 8156 | 67.55 | 74.45 11| 180 | 18221 2 1.226 | 8137 | 8483
12| 177 | 204.12 2 15321 | 8447 | 7571 12| 182 | 18394 3 1.068 | 8122 | 84.03
13| 233 | 21249 3 8804 | 66.19 | 7273 13| 162 | 179.08 2 10540 | 8679 | 8631
14| 172 | 20993 2 22054 | 8506 | 73.61 14| 203 | 173.64 3 14.465 | 7532 | 89.01
15| 181 | 20461 2 13.044 | 8232 | 7553 15 190 | 173.04 2 8924 | 79.88 | 89.32
16 | 199 | 20141 2 1211 | 7688 | 7673 16 | 179 | 183.65 2 2600 | 8322 | 84.16
17| 228 | 1886 2 17280 | 68.18 | 81.94 17| 186 | 17953 2 3479 | 8075 | 86.09
18| 198 | 19677 2 0.622 | 7822 | 7854 18] 190 | 176.04 2 7349 | 7965 | 878
19 | 177 | 21601 3 22039 | 87.62 | 7154 9] 179 | 1791 3 0054 | 8454 | 863
20| 217 | 21464 3 1.089 | 7196 72 20| 185 | 177.09 3 4277 | 8125 | 87.28
| 200.65 | 208.89 9982 | 77.07 | 7417 HI| 1844 | 17865 6087 | 81.64 | 86.61
3 F2h (F7H20] ¢ 4451.17m) 4 77 (F7H40] : 4439.83m)
Ao éﬂl%_ﬁﬂ %Zé%ﬁﬂ FHANE | MAPE | AAHT | 24T A AASY | FASY |sTAAE| MAPE |HAYT | F4%
AR | AE) | ) (%) | E%=(kph) | $%(kph) T A | @ | @) (%) | S5 (ph) | S5 (kph)
1| 168 93.04 1| 178 88.05
2 | 158 08.33 2 | 183 85.30
3] 158 e 98.81 3 187 83.70
4 | 188 82.53 4 | 187 84.15
5| 215 | 2873 1 33.626 | 7499 | 5578 5 220 | 1679 1 23682 | 7067 | 952
6 | 181 | 221.88 2 22.588 | 8324 | 7222 6 | 192 | 17564 2 8520 | 7530 | 91
7 1 202 | 20536 3 1663 | 7731 | 78.03 7 1 202 | 1968 3 2573 | 7329 | 8122
8 | 185 | 20355 3 10025 | 81.86 | 78.73 8 | 188 | 202.01 5 7450 | 77.16 | 79.12
9 | 192 | 19578 3 1968 | 7990 | 8185 9 | 188 | 19643 4 4486 | 77.16 | 8137
10| 185 | 20091 3 8601 | 8209 | 7976 10| 204 | 197.12 3 3374 | 7361 | 81.09
11| 168 | 196.81 2 17.147 | 89.49 | 81.42 11| 20t | 19041 2 5270 | 7409 | 83.94
12 167 | 19726 3 18.122 | 90.09 | 81.23 2] 201 | 19025 3 5347 | 7395 | 84.01
13| 162 | 19495 2 20340 | 8952 | 822 13 191 | 191.14 2 0071 | 7766 | 8362
14| 171 | 19195 2 12252 | 9081 | 8348 14| 184 | 19256 2 4652 | 77.93 83
15| 202 | 189.16 1 6355 | 8007 | 84.71 15| 201 | 18673 3 7098 | 7318 | 856
16 | 193 | 194.84 2 0952 | 7830 | 82.24 16| 191 | 18929 2 0.894 | 77.57 | 8444
17| 180 | 196.12 1 8955 | 8457 | 8171 17 | 187 | 188.67 2 0.892 | 7829 | 8472
18| 193 | 19729 2 2221 | 8371 | 8122 18 | 204 | 18535 3 9142 | 7235 | 8623
19 | 168 | 20061 1 19408 | 8559 | 79.88 19| 204 | 19045 2 6643 | 7642 | 83.93
20 | 176 | 19545 3 11050 | 8568 | 81.99 20| 196 | 184.14 3 6050 | 75.76 | 86.8
HIt| 180.6 | 204.33 12205 | 8550 | 79.15  TiF| 19445 | 189.06 6009 | 7728 | 84.71

Vol.8 No.4(2009. 8) The Journal of Korean Institute of Intelligent Transport Systems 23



SASH 7|8 DEY ALY X DEHE

o

B N Y HIHEBN B

© 81.64kph%iTh FAHFHAIZET AAE P71 )
AT, MAPEZ®] 6.08% 2 AFEE T} 3¥ F719)
A AFEY] FAE Hd FIASEE 79.15kpho]H,
AA HaEEE 855kphSith FAEFA T AA)
EPA7te] wln A, MAPEg}:o] 122%2 AH=EA
o 4 FRA AFEY FHE HE FRSEE
84.71kpho]9, HA| &% %7728kph9\i‘:} +3F
FAMT AA TP v}, MAPEZLC] 6%
2 EHAY

3. Predictive Travel Time A= i} 2A

A &

MAPE7} 4+ 5 Qi) 1\’41 f“tﬂ*‘?ﬂ% N+
o2 FE3te] oF 4kmT3t Yol EA)Ee AFE
o &EA8E "%13}@1 TFHEYATHE AEEm
ol& #7Heh 2% oF 8% MAPE/L A2 5 A
AHo g BAWTFIE 27 72 dAste] A
=8 7R BEERG ) 7N Eg
TR YTt o B AEHE AL ARS
Aol &S 72 ol EAFE AF )
Ao, e 2489 HEFE Hol4g A
HEE TR B AUEA REAFS wHy
312 Zale Aoz A=

VI 714 o4

i)
2
>
o,
=]
o2
T
o
oX
ok
i
i
- O
e
o,
2
>
Hir
rlo
ot

FEsh ANZAE Sral] Pare Do AN
e O 71%He ol4Eol sAHolor drt
A BAz A 2

FOVS) B AZeHUISE] FAWA, AZHUIS)Y
AR, ANY BAF Fol gtk FARAL 7}
FARL%e) B WUE, uel A3k As,

rx
ol
>,

.
mlo

58 4u9 o|FEE
el 2 9% vk Uise A
of FANA A AA =2AN Aa
7 AR =), AES £
A9 9299 AH3 AP,
pl e 448 Jue 3wt @
T &g e Bl A3

o N

_°,rlol~>;

NS
“ o

o

[e)

it
L e o

- rE
a e
2 dlo

o % Iy
=
35wy

o M Kook Ay N2y
. X
ta

s

r2
-

r_|n>‘

5
R, Shte) 739
sol A FEA
ADAL AAE = 7511;1_9] ANATH AHA O
2 #dso] PRy o—’F717P vy #e 3¢ g
3 ARAYGo] oAl U F 2 ol 1A
A ded nFgEst AFE Aotk

A MAZ SUW DEYRE o183t TR
£ AQ3ke A4 PHES =&k & Aot ¢
AR AAE A8 ERge Y $18 &x
A5G o] &3t Abedt, 23, 5YF, Kemel
smoothing, Neural network, Locally weighted regression
Sol g YRS 488 & Ak £2 ¥ 0%

>-_.\‘_, i

Aol et 44T WHEL £S5 8B} A
o #gahor & ol
VI. 2 &
B ATINE FAFA N mEHEA A0
A ApeEe) 4RAd B RAEAe) 9@ 73

AR A - AT PHES AASE RN ¢A
o] ARAZ ZZAHAE AASIALE dFNA 3
Eis 20EH-°4 N FFRHAH (2 E o]8dte] 1

RE A8 o]& Hrlste] AA WHEY &
ZM%*&% B8R o 17.3kme] EA 37k
< 9 87km®] 270 #2+} oF 43kme] 47) FHOE
o] P RE AT o] Hrekh 270
T WS FURFPA AR Y=
g A3} MAPE7} & 6%2 ArEEow, a7 F3¢
A= MAPE7} ¢ 8%2 4H&H <y AAFHo=w

M87, THi4=(2009' 82l)



SHUEN Il DEHRAIA My BEHE 21Dl Y 2 HYHESY T}

Y FUEPANTE A FYPALG S
 90% W] FI=E Bk

Hoh st AAzigo] gRE FHAERE A
A7) fid e O 2 FqFF ATt FH5
of & Ao FoALt A, B A7 /AR
Fa A AL 20019 Probe Vehicleo] A E28 3
B A7 FHY A5, #3he] wFAEL

[oZ

#3te FARY Aore FHUAY £ FAAE
9 AE4¢t AvEh B A7 BNAW, BAY)
FT3re] Aolo Hla] FYE ProbedtFe] it
g4 RS uo ge FielAe) TN 98
S M RS e B S

23 F8 AMEF dg BAEA 24 T &
ArolAM ok B2 AFE] NEAF T4 =}
882 E4& Fdof & ook

4, 2 AFdAME MExEge &3

=
=
SEARE 57

shol 7RE AEsgon, t
o AEPFsE RPN FYALte] HrjF 2
F vk #2498 FRAAAEE ol gold SEAR
olsle] T LEATE MET F oH, FL
Ao WEPRE YHT 5 Ut LEAEE =
E33 o2 o83 TR ANPHE] NP

Technical Issuedl| ] 7)€%t vl9} o] &£xxlg
ks W olelel Atk AN, HE )
3 T g e F8dte & 73

HEY AT E FREY] Y8 A W Ed Ul
dF7F a3

AR, AFAEE JASE A Fyoln &
AT A A8 el HEY oo td AR
A HHES J83ld Bu 52 Fgro AHE
AAshe W2 BEE A9 s & A
oty 21X FA AFAHRE FHAS= 174
wet wEPRY ATy Gl Aol ohekdt
HAARAE A8e A7 Has)o)

A, MEagAN FHE GPSEFAAR A= 7]

=2 A7t EAEY ol ANFoR HA 3}
g AAAEE 7|2 HEE AA3e YA
g A7 dig A47F Basit

AEFANA

A, B Aol BT B ER
% FHARE AT A AT 34 % A

A8k, MPR(Market Penetration Rate)— a%o}oq B
o d47 wEG3T Sl vrdE wEA
] L ]"3 TR APEHEN g A7}

P, A FAAEAR 53 A BAAT

2] WEAe) H33%FNomal Traffic Condiion)
Qe 7 ) FF A D AR B
SRl FRE AEAF FYNHS ol gsel 7
DEBANTE AEHT B AP WHES Fhs
£ 4ol £asioler & Aok

2 avoe @9 £UE ABRF 99

BA e L350 o]E Fr}
Aok AHolA o7t low, FF fRIFHS 2
A7 wEARA L ATHY e 8 S
29 98 xA77 2 Ao E wgdn

A1 EF

[1] M. Chen and S. L J. Chein, “Determining the
number of probe vehicles for freeway travel time
estimation by microscopic simulation,” Transporta-
tion Research Record 1719, no. 00-1334, pp. 61-68,
2000.

[2] M. Chen and S. I J. Chein, “Dynamic freeway
travel-time prediction with probe vehicle data,”

Research  Record 1768, no.
01-2887, pp. 157-161, 2001.

[31 C. A Quiroga and D. Bullock. “Travel time

studies with global positioning and geographic

Transportation

information systems: an integrated methodology,”
Transportation Research Part C, vol. 6, no. 1/2,
pp. 101-127. Feb. 1998.

[4] F7F, A4, “GPS9} GISE o|-&3 J2F3
At dF71H, e elE] ], Al6d, A2E

Vol.8 No.4(2009. 8)

The Journal of Korean Institute of Intelligent Transport Systems 25



SHEN Jl8 DEYRAAYS MY DEYE 71E7IY AL D HEHRY

(il

2
0okl

7t

pp. 197207, 1998. 6.

[51 A4, H7]F, “GPS probe ¥ F
29 %S BT FIANNRA
Wy Ojghal g 813] %], A178, A3E, pp. 97-116,
1999. 8.

6] HIZ, AL, “AAAZTFHE 53 =R
E2 AN FRAL FARE,) giglwEsts]
2], A194, A6z, pp. 171-182, 2001. 12.

&5, A7NF, TR ZNA Yan 5 Gps
Z2HHOHE &8¢ FAFTINT FH7H
Ny istul&813] %), A4, A53, pp. 7-18,
2006. 8.

[8] H. Tanikella, B. L. Smith, G. Zhang, B. K, Park,
and W. T. Scherer, “Simulating VII-enabled operations

traffic study,”
Transportation Research Record: Journal of Trans-
portation Research Board, no. 2000, 2007.

[91 M. A. Sharafsaleh, J. VanderWerf, J. A. Misener,
and S. E. Shladover, “Implementing vehicle-
infrastructure ilntegration: real world challenges,”

[71

[ o

application monitoring  case

Transportation Research Record: Journal of Trans-
portation Research Board, no. 2086, pp. 08-1377,
2008.

[10] M. Zirker, S. Peirce, J. Lappin, M. Baltes, and Y.

Gross, “Vehicle-infrastructure integration: Applications
for public transit,” TRB 87th Annual Meeting,
2008.

[111M. Li, Z. J. Zou, F. Bu, and W. B. Zhang,
“Application of vehicle-infrastructure integration
(VII) data on real-time arterial performance
measurements,” TRB 87th Annual Meeting, 2008.

[12] I. Y. Lee and B. K. Park, “Evaluation of vehicle
infrastructure integration (VII) based route guidance
strategies under incident conditions,” Transpor-
tation Research Record: Journal of Transportation
Research Board, no. 2086, 2008.

[131 H. S. Kim, A simulation framework for traffic
information dissemination in ubiquitous vehicular
ad-hoc networks, Ph. D. Dissertation, University of
Maryland, 2007.

[14] =0EATY, u-Transportation AAZE7j=71d
TENYF wFAATESAIY v Transportation 7
B71e A ABXPAE FEH 1AM, 2008. 6.

(15] 93, T53, 23, A8, 297, “HHlH
B 8304 s34 44 A 434 534
7Y o TS =E A, A, AR,
pp. 14-26, 2009. 4.

M8Z, T452(2009H 82)



FHSY 7 nEHEA A XY REHE JpFVIH Y X HEHBY @it

i 2 3 (Park, Joon-Hyeong)
2002d 38 ~2008'd 89 : YT wA LT FAAL
2008 84 ~ A : AW wEAAHFEI HAlaY

£ A (Oh, Cheol)

19893 3¢ ~ 1993 29 . FFoEw wEFE T FIAL

1993 3¢ ~ 1997 84 . FFHFu ek wEF A A

19991 9€ ~ 20039 12€ : University of California, Irvine, E%-%7 3 87}
FEAH A F A A A

1998 9% ~ 1999 8¢ : =AMV ATH EEATH AT Y

20043 1€ ~ 20043 39€ : Post-Doctorate Researcher, Institute of Transportation Studies,
University of California, Irvine, CA, USA

20049 449 ~ 2006 29 : FFWFTATY HUuFU|EATA A4

2006 3¢ ~ @A dFHEw wEAI2HTETY 2

Z 7 % (Kang, Kyeong-Pyo)
1989 39 ~ 199613 24 : SFUEw wEF T FIAL

1996 ~ 1997d : TS24 AR7|EH o8
1997 ~ 19983 : Aeu) A wEFE] HA}

199833 ~ 20019 : ASA|ANEATH 2F

20029 ~ 2006\ : HEA= Y BELE uhAt

2006 : MEAAAEATE 25

20065 ~ A ; IS FATY FERFEATH AYITY

R & ¥ (Kim, Tae-Hyeong)

19899 39 ~ 1993\ 29 : FFrhdtul wWFF Y FA}

19939 39 ~ 19953 29 : Skt gy wEFEE At

1994 49 ~ 1998 79 : MSAIFMNLATY EAWFATE A7

19983 892 ~ 2005\ 89 : University of Maryland, College Park, E%87 3 8t5} FslalAl
(WEFT AF)

2005 84 ~ HA} : PFuFATY FEuFATA YA

Vol.8 No0.4(2009. 8) The Journal of Korean Institute of Intelligent Transport Systems 27



