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ABSTRACT

These days Automated Vehicle(AV) has been receiving attention as a fundamental solution to resolve the various
transportation problems and various researches related to the benefits of AV have been done. However, previous researches
mainly analyzed the effects in the virtual network. The purpose of this research is to predict and to find out the benefits by
introducing the Automated Vehicle to present road traffic system. Thus, the study analyzes the traffic-flow changes of Gyeongbu
freeway Seoul-Singal basic section which is planned for setting the test-bed. The results show that Automated Vehicle can have
negative effects on the traffic-flow in low volume of LOS A and B. However, the average speed increases and the traffic density
decreases in more than LOS C, the traffic volume increase. Therefore, the introduction of Automated Vehicle achieves positive
effect on various transportation problems such as the traffic congestion.
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Level Definition Description Whether or not to use
0 No-Automation - The human driver is in complete control of all functions of the v L -
car
1 |Function-Specific Automation| - One functions is automated @ or ® @
Combined Function - More than one function is automated at the same time, but the

2 : . . ) ® | Q| (=
Automation driver remains attentive

3 Limited Self-Driving - Driving functions are sufficiently automated - the driver can ® ® o
Automation safely engage in other activities

4 |Full Self-Driving Automation| - The car is self-driving - no human driver required ® ® @
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(Table 2) Information of study area

Contents Description
Length 3.7km
# of lane 4-lane (except bus-only lane)

Study | Operating hour

Area |of bus-o nly lane am. 7:00 ~ pm. 8:00

car : 110km/h
Speed limit D
other vehicles” : 90km/h
VDS traffic volume & speed
Data
AVC traffic volume of vehicle type

0010AV01450

Singal JIC |
f

0010VDE30650 0010VDE30700

Jukjeon

3.7km
0010VDE30600

Seoul

71 Service Area

0010VDE30800

(ag 1) A7
(Fig. 1) Study Area

1) trucks exceeding 1.5t, special vehicles, vehicles carrying dangerous
goods and construction machinery

B dTe AEFPAF H2EHE A7
&2 ALTGAZIC A3 71E47%e
o R AAsPon, H2aHEAZE AY
P ARIALE 43102 ST B4 7| T

2 ATZ A% Gl o 20144 49 EA
H 2

2 dte 25
BEoZ AR ol AEgold 75
< 93 o diARe AFE 1EF 2 &5
A5E 47 Y5k, AF AFTEF A A
(AVC) X E5HFAFY 12F 2A5HE v&S AFHA
71(VDS) €W E nFF 2 &5 A5 wYatd]
HEHom AFE W 2 £5 ARR 7hyd

Aok wEA 2 dFodME JtEE AEEA
(VDS)Y 142 &9 Agd ¥ 9 $5 A5
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NS ol g3te nERY AHE AYdTE &

Aol 17 3 AR F5E 53 AP kol sheddt

B AFoME ARuETE HALE 120kph [17]. & AFo M= CACC A 2Ho] #H8d A5
2 7202 AFHAT =0 B2 TEE Y xpeFo]l AYAFH 0529 AlFAH(time-gap)E Fr
g BAH) AT Fxz AT Frwgy, R TUNES AAAAG, 18]

AN g FREEER, AR S AAse wai
Aad + %53 (Platooning)
THFHE CACC N2"ls T+ o o4
o EMo| Hi A HAE YASA AofHA st 3 ¥
B2 Fste Wae TaT19). £ AFAE
1) 2 oo xAgFdi £ TRFY A oy <3" 2>3 Zo] m9] Azt 7
gz 2o 1. o] 2A T Eo|A A MY AL FAH FYEE HAH3 AT
ghofel 71 &o] H4d Zoz oAy, B 04—?01]
He BSARAA R FhpeEste e £A AETAABSA CACC Al2d % FAFAE 4
o 2y oEE FHAsY AF 1EEZ BRI A 71kl ACC A 2HlEGg ale R/ Y 3 58
FESZo] 2 43S nA zolg HohE= Al A Z2doA 58 Aoz Jgdt. &3], A7t
71&nre A Lstd AL TRA s E9F0] §FE VML F 3
S Aol o] Y= A FA BEALEE HE

* CACC(Cooperative Adaptive Cruise Control) stel & 7o AEFAAFS T W ol Aol

CACCE #% 1t BANV2V)% A Mg g7 /o0 FWE 2@AR A4S
g gejo 71€S sy, cACCTt THs el w
o Aol & AP ohye} Ay wERA 2 HEBEHE

_ N o B Ao guk SAA9} ACC 71&0] A3
éia;)eI’éT_LIEOES7;1‘%132_§\|/atjutlaﬁs—|rc_rsection 8 AT B A8 5 Ass 2

H 3% 2 (Intelligent Driver Model, IDM)& 2
Log | Demsit L e $330TH20, 211, ©f RFDM) HHH Th24
(pepkmpl) | Traffic volume(pcphpl) V/c o =8 A Aol Aol Ha FAANL 44

A <6 < 700 < 030 = el o= = =

B | <10 < 1,150 < 050 SN HULE(v)ol EBF 7 AES 1AHY

C < 14 < 1,500 < 0.65 o ddxZo| A& 753 2ot N A

D | <18 < 1,900 < 083 o) & AT Po] EHAT

E | <28 < 2,300 < 1.00

F > 28 }
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2 AdTdME H1EE()E AT =29 AT GAVES FEAA Y FAAF WA o
&5z dAstg o, A GAAYG (v, ) A 2 Qg 543 &S B g el &, &
ANAE A g3t EAA FYAF FEE@)E GAREE
BAANAD)E +AA7F 2L A= A e & (—by)E 9A otol B o A@3) ol
NE EE AFLALE LAY AFTS HolA zE.
G AAAU, Beles deiH FHs}
flstel Bagh dol g oudni2a). o= 7IEAF o= b, 3)
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A Kol wek AR HE, 429 2ol . 7NN, a: AN T ZEAN TP 0
7+ % (m)s?
D= iy i Q) —b E 0:17?7]:/}3‘15(-1.5111/52)
367 29+ f(3.6) e )

714, p: A A A (m)
t: WH8-A] 7k(sec)
v 71E3FY FY 45 (kmjh)
v APAF FP & E (kmjh)
g F8714 5(9.8m/sec”)
fr = glojo] 7ho] Fwek

F7bskgieh. ol o
A4 AP %
o FAAFw3 7] 2
D) A o) the @t Lol EA,

k)

F

o] 118 v} 27 4 2D, ad 52D, @

2 AFdAE AFFFEImMT T4 A& A71A, s, AAWA T, FEAN FY2Fn)H}
& & SEE 3kE AW E ¥ (Minimizing 71228 ()R] AA E (m)
Overall Braking Induced by Lane change, MOBIL)<& D AW T ZEAA TP n)
A3t Ath23]. + A AEFHAFL SATE 2 222 A A 7 (m)
W} 58U BT UEste A9 AdE WAs s AANEA T ExaA HAxE@T
o, & dFlAE dasRe B 7 21 e 31 NER BT A7)
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REFUALY o0l BE THTE ISR YA - ALISER NS J|ET242S FHoR

38 Ve AHACE A 58S Altet < 58E e wAse As 9udn.
of AMWA RE BUSE sFolT B B eAAe AgFAAFE o) AWANE 2 &
(MOBIL)& 7|& A4 ndg st 22 HE A% 71Ee ASHOE Frhsiy e 2 WS
SEAMBE ohlE Fd AP HAE 9P W AHE WATG
A ndste AAWA S AR 8L VE
A%, A A FRAF©), 2D BEAHY 3 BR|HDET | ABROIN 75
FPAFm] HEE WMEE T AL S5 B ATE 7t 4ES Bz HRsgon, 3
SHEAS Hlwste] WIS, o1& ASE ME gl e s4%el 9 wAH gl £
W Ao 2ol 288, o) H5d WSAIMEY Agdold THE 9l

- N B NetLogo 52.0& Al E#H oA =72 A3ttt

o=t p(a,-a, a,-a)> A, ® 2 APANE BATUY ARDEEE AE

TG-AZIC 4AA 7| E73F o 37kme] £2E 7
1A, o NNEAFO THEE ) Zehdlth B8, HALYALE AT UE 434
o FEAD FAAF HEEmS) oz pHSAT. A RATRY ABdolA 3
a0 @ A FYAF©0)S THEEm)s) A7 #EE YL S <E 459 2o
a: ANAA T, 7EAF Y THEE
(m)s’) (E 4) AB3o|M &
o AN B REAA S8R me) (Table 4) Simulation environment
7} E (m)sY) Contents Description
o AMWA F, 712 A Y0 Length 37k
# of Lanes 4-lane (except bus-only lane)
7]-4:_5(111/52) Lane width more than 3.5m
pr THAE 18 AE0~1) Lateral margin more than 1.5m
Aa,,: EEBT AAZHO~1mysY) Slope under 2% (flat)

FUAF DAAFRE Bl ALFF FAAT A% R S8 SYHER, FUYEA,
o] ¥ §lo] AEAF AR 1HEE AE 9 ALFHANE 2 A2 FASPoH, A3
vlskH, E8&AE A (4a,)S fol FerE A Ao sgatont AgEo] £Ygo wet s84
(¥ b) Atgk Sdui
(Table b) Variables of vehicles
Variables Description Variable values by vehicle type :

Car Small Truck | Heavy Truck | Automated Vehicle

v, Desired speed(km/h) 110 + 10 90 + 5 90 + 5 110

a Maximum acceleration(m/s2) 22 £ 0.1 1.8 £ 0.1 1.6 = 0.1 22 £ 0.1

t Response time(sec) 14 = 0.15 1.7 £ 0.15 20 = 0.15 0.5

f Road-tire coefficient of sliding friction 0.8 0.68 0.6 0.8
platoon Platoon Spacing(m) - - - 6
~byuse safe deceleration threshold value(m/sz) -1.5

P Politeness index 1

Aa,, Lane change utility threshold value(m/sz) 0.5
28 QTSR =2 147, M6=2(20154 12%8)



Start

Time-step=t

Variablessetting
vo,, t, f, platoon, —bease, p, Aaen

|
Y.

1. Is the agent a AV?
— 2. Front agent = AV
ing?
3. Hope for platooning? 1 No
Calculate acceleration & deceleration

Distance to front AV ( by car-following model ‘IDM’ )
=6m? No ]

Set acceleration
¥ =¥ of front agent

Calculate velocity

Set acceleration ‘ V= vy + B XLt

v=a

Set velocity
v = v of front agent

Calculate velocity

v=vo+ ¥ Xt

| Check lity of lane change
( by lane-change model ‘MOBIL’)

‘ Execute lane change

‘ Update vehicle location

Time-step=t +1 }-N°

Time-step = end?

53 Al 72K (time-gap)
ot =W Epoloizt T m1
B AT et we & dzx
e 1Hdte 082 A&5t3
BEA AFAYA A whet ¢
4] wpaA 4] 75~85%9) 0.68~0.6S A&
STkl 2 99 Hee A4W% 23 (MOBIL)
ANAM AAT g LA

Z PAAEL tF <OF 49 dugFel
2 YA S EOE FHEE HAsS T

olF EUZ TEHH AEYHE AF AR5y

il

e o o

2
ofy o
® o

©

o

T of wAAYS T H4H(Calibration) T AA

End (Validation) & 4~3J 3} 3t
(a2 4) OXIZF SJAIEA 2UTp|S Zr AU e F 147 108 59 ol FoAH
(Fig. 4) Decision making algorithm of agents AR 27] 108 A3 IAHS Yo Z

- _ 3| m@.ﬁ70ﬂ5§§07 ol 7+ A
g A Yue BRAG Agdeld g ol E AN SHES TOUTHN A A
= 3 = =] bz o =]
o HAEE()T BHFLEEEY AFEES 7
. . _ _ 4) 2N ALEl2 7Y
zoz, @A WER AFE WY 95l
5~10kmhd] AHsS Fom, A&FPAge A4 ZF AU &= <& 6> o] alFFel wet
AEEs Yx g2 AU %o Hu) EHH, & A7 84779 AFAA(VDS) A
H%(a)d A, AW Asa AEA MOTORON A g T 20149 48 ERAF FL 2A TA~L2F 84
TP 82 4% VHEL T APE T =2 VE5F T ABU2FE A-B dlGste 25 % 570
H W FENEAT 22m° 8 V|FCR 9o £ AAsth £29 Z¢ AFHAZ(VDS)Y| A
W, 240 A% B3 9 RAS vHsd A 4 A $EE Jushe, A% 439 PANE A5 A
Ao, E3, HSA S 2 E24FE FER 24 ANAVOY AFE wee H 439
(£ 6) ALzl 74E
(Table 6) Scenario setting
Ratio of Vehicles(%
Contents Date_time Traffic volume | Speed LOS 10 of Vehicles(%) 5
(pephpl) (kph) Car Small Truck | Heavy Truck | Automated Vehicle
Scenariol | April 6_7a.m. 572 108.5 A 66 33 1
Scenario2 | April 6_8a.m. 873 1024 B 67 32 1
Scenario3 | April 6_9a.m. 1195 91.9 C 68 31 1 0%, 25%,
P > 72 ' 50%, 100%

Scenario4 |April 12_6p.m. 1461 88.7 D 69 30 1
Scenario5 |April 12_4p.m. 1665 80.8 E 70 29 1

1) Cars are replaced with Automated Vehicles in accordance with the ratio of Automated Vehicles.
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Ratio of AV
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922
92.1
107.6

102.4

101.7

8.7
878

75%

108.8

92.1
91.1
107.3

102.3

101.6

8.7
879

50%

108.9

92.0
913
107.0

102.6

101.8

8.6
880

109.3

91.8
91.0
106.0

102.8

101.9

8.6
878

0%

110.0

103.6

102.5

8.6
879

Ratio of AV

25%

Contents

100%

Car
Small Truck | 91.6

Heavy Truck| 90.9
AV
Mean

Time Mean

Speed(kn/h)

93.7
934
108.9

103.7

Space Mean Speed
(km/h)

103.2

Density(pcpkmpl)

5.6
572

Flow(pcphpl)

75%

112.2

93.7
93.0
108.6

104.0

103.4

55
572

50%

113.6

93.5
933
108.1

105.1

104.2

55
572

114.5

934
93.1
107.8

106.6

105.6

54
572

0%
115.3

107.6

106.4

54
571

Contents

Car
Small Truck | 93.2

Heavy Truck| 92.8

AV

Mean

Time Mean

Speed(kn/h)

Space Mean Speed
(km/h)

Density(pcpkmpl)

Flow(pcphpl)
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G WA GOl RYROT UBUE U £ 2 89 100kl |2 F 61NN DAL Aoz
oo, A% FUBREES 92 WEEel Uitk ot 48FAAF =9 wet 5

1% W92 27 et Roz
=qo whe G| wma A

A2 B Aoz BaHEYT,
Mad @Egel g Aure 3¢ 2443

AEFPatF =l wet DRyt dadel o
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A, 49 F AU} 2y A&FHA FPAF =9 mE wFHF IFS B4 A7
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ste ZACE Uyt s8] of 25%7F A&F Ayel Qe 49 FAAHY, AgFPAFo] EYE
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15% S7tetdth. w3, AE&FPRFe] Y&l Rom, 1 Zol Ay 35t IA Yelgth
100%°] =28 A% oF 989kmh=ZE AL&FHPAF &2k oF 2597t AEFYANFoE AEE A ¢
=9 ol wa ¢ 7% &% MHEHI} Y= NP FEE(TMS)7F 90.5kmhE ¢ 3.8% =713t
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o HoE7] ANAHEA, ANNEE £9F1 2 & AP TS E(TMS)7t 98.3km/h=E E9) o] H B
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(Table 9) Results of scenario 3 (Table 10> Results of scenario 4
Ratio of AV Ratio of AV
Contents Contents
0% | 25% | 50% | 75% | 100% 0% | 25% | 50% | 75% | 100%
Car 96.7 | 98.6 | 1000 | 101.8 | - Car 90.1 | 943 | 97.7 | 100.1 | -
1 5 Small Truck | 834 | 844 | 854 | 856 | 855 g g Small Truck | 80.8 | 81.8 | 833 | 84.1 | 836
&; Heavy Truck| 834 | 84.0 | 854 | 852 | 844 =3 ; Heavy Truck| 80.2 | 80.8 | 829 | 839 | 83.
% g AV - | 976 | 1002 | 1029 | 1052 % g AV - | 949 | 97.8 | 100.6 | 105.0
Mean 924 | 938 | 955 | 972 | 989 Mean 872 | 905 | 932 | 954 | 983
Space (ﬁf]/m;) Speed | 915 | 929 | 945 | 960 | 975 Space (1\13:1?1111) Speed | 967 | 897 | 923 | 943 | 963
Density(pepkmpl) | 13.1 | 129 | 127 | 125 | 123 Density(pepkmpl) | 168 | 162 | 157 | 154 | 150
Flow(pcphpl) 1196 | 1195 | 1197 | 1196 | 1194 Flow(pcphpl) 1449 | 1448 | 1449 | 1451 | 1451

Vol.14 No.6(2015. 12)

The Journal of The Korea Institute of Intelligent Transport Systems 31



AeFdlitz co wz 1552 WEF g9 - dRIEEE ME-AE J|IBFUS BHCE
(E 1) AlLi2|2 b EAMZn; A ol wet A 2 SR FEETE S
<Tab|e 11> Results of scenario b ﬁq_ ‘é‘, X]_%_T_ag -]_‘301:9/] j‘iio‘j]%o] 100%0“ E%Q
Content Ratio of AV A% N HFEETMS)7 O 94.1km/hE AT
ontents
0% | 25% | 50% | 75% | 100% ek =9 oo wal o 185% MAEAI 9
¢ ol o B L = e w4t 53 7 v v
g § Tuc . . .. . . 10 = <
o MR 2 Z9 ZUME, A&FYaFo] o
ﬁ“é Heavy Truck| 73.5 | 77.6 | 795 | 82.1 | 80.3 U= 7 f] S7HE, }ETB_}" | 2%
Mean 810 | 862 | 893 | 92.1 | 96.0 olg} #Aetgh
u]E o] AO = 02“31:3‘);012_ =z
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AgFRAFoT A% AL, VI o 14,
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b. Density-Traffic volume relationship

< Speed >
120.0
Ratio of AV
-
1100 0%  100%
..".“
100.0 8
(N
...
90.0 e e
Ratio of AV 80.0
.
0% 100%
70.0
15.0 20.0 25.0 0.0 5.0 10.0 15.0 20.0 25.0
< Density > < Density >

c. Density-Speed relationship

32 RAFTSYR|=FT|

147, M62(2015H 128)



FF A7

)

2K
)

2

A

T
o)
xr
ap

i

Ho
wK

~

A
<1¥ 59 a 1Y

¢ 2o AHl2FF A, BY

hA

1o

of Folxol e} Azt @ B3

A= o5 A

IS EY

3]
had

47

T AL ol A

ojs} tEof

A

=
HE
-
N

L

2 AeFYagol

of mjg- A2 A FHYEHAN & A=A

!

oF
o

NF
i

o

X
70

20179 & X2 A&F

=
He
4qr

o
oy

ZEME7E 752 dAolt. metA A&FFAF

)

A7l BEET o]

f:;_]:

HEVF 8.

SR ER

o

ol g+

2EWE &

A3l o
WHoE ARG AL B

ol

iy
1o

i

oh

wir

2

bl 43 AF

9]

3

a0 (O i U AR

2 Fg@rhy 713

2<
=5

W
v

i

o

e
ol
4]

2 A8

(¢}

=5 EEME]

o=

Aol CACC, 353 7]

o met, 2

.
%

Fspe] F3o] 7}

o)
=

R R=R=4

Z0

ol

Al

e AH

A5l

A
&

iz

Hals

o2 <19 5>9 bo} 2ol U

s A3, w

b, REFe] gopdes o 2

9]

2 Yengs) A%
A e

s

w
o
2
Nk

®

o
1o

of

AAM Uehd & As WSARAA 2 A&

i
s
1o

N
No
1
sl

oy

A

.EL

Z Yy

)
i

ot} metAM AEFHAFE] CACC, THFHoE

o
.

Ll_‘_

Aol
2o A&

$7h LEFl B ATolA et

el

349 CACC, 2AF

o}
5

. B 2

)

oo we} HA AEF

ozt 7l E

iy

®r

i

The Journal of The Korea Institute of Intelligent Transport Systems 33

Vol.14 No.6(2015. 12)



pos

wa,
o iy
& P
olN oL
Kn) R
i)
ml
Ry
i
of
ol
g«
El
oft
ot
my
Mo
24

ol > X oL 2
A
i
R
oo
M
)

o2 o e
L T

o

frt

)

ot

4>

odk

o ot
)

>

fu

=

r

-
N

X

N
02
it
re
1
=
E

wr S o

A, B dAFxE 20149 49 ER

ol g5 ot wrk A4

i

E@, Aul2sE o 2ol Extel WASE wr
S REF 0l s Tarel U@ B0l

REFERENCES

[1] Ministry of Land, Infrastructure and Transport,
Support plan for automated vehicle commercializa-
tion, 2015.

[2] 1. B. Yang, "Trends of intelligent vehicles technol-
ogy,” Eloctronic Componets, pp.26-31, 2008.

[3] J. D. Moon and K. O. Cho, "Direction of tech-

nology development of MOTIE in autonomous

driving vehicle,” Korea Evaluation Institute of

Industrial Technology, PD Issue Report, vol.

14-12, pp.33-43, Dec. 2014.

[4] J. VanderWerf, M. T. Khasawneh, J. Zhang and S.

R. Bowling, "Effects of adaptive cruise control

systems on highway traffic flow capacity,”

Transportation Research Record, Journal of the
Transportation — Research  Board, vol. 1800,
pp.78-84, 2002.

A. Kesting, M. Treiber, M. Schonhof and D.

Helbing, “Adaptive cruise control design for ac-

5]

tive  congestion  avoidance,”
Research Part C, vol. 16, pp.668-683, 2008.
J. Ma, F. Zhou and M. J. Demetsky, “Evaluating

mobility and sustainability benefits of cooperative

Transportation

adaptive cruise control using agent-based modeling
approach,” Systems and Information Engineering
Design Symposium, pp.74-78, Apr. 2012.
[71 G. M. Amaout and S. Bowling, “A progressive de-
ployment strategy for cooperative adaptive cruise
control to improve traffic dynamics,” International
Journal of Automation and Computing, vol. 11,
no. 1, pp.10-18, Feb. 2014.
J. D. Lee, . S. Park and K. Y. Hwang,

“Comparative traffic analysis between electric per-

(8]

sonal mobility and partial autonomous vehicle us-
ing agent-based model,” The Korea Transport
Institute, Journal of Transportation Research, vol.
22, no. 1, pp.27-44, Mar. 2015.

[9] S. B. Chae and H. H. Cheng, “Agent-based model
and application,” The Journal of the Korean
Physical Society, pp.10-14, Oct. 2007.

[10] C. W. Ahn, M. S. Choi, Y. S. Bae, E. H. Paik,

E. J. Choi and K. H. Kim, “Trend in micro sim-

ulation technologies for population dynamics,”

Electronics and Telecommunications Trends, vol.

29, no. 4, pp.11-20, Aug. 2014.

J. H. Yang and H. K. Kim, Understanding and

application of agent-based model : urban plan-

ning and transportation, Dong-A Press, pp.25-29,

2012.

[12] J. H. Lee, “Application of agent-based modelling

on transport systems analysis,” Journal of Korea

34 orATSRl=E

147, M62(2015H 128)



REFYMY T UE DEER ISF I

Transportation Research Society, vol. 21, no. 1,
pp.147-156, Feb. 2003.

[13] A. Lansdowne, “Traffic simulation using agent-based
modelling,” University of the West of England, 2006.

[14] G. M. Arnaout, M. T. Khasawneh, J. Zhang and
S. R. Bowling, “An intelliDrive application for
reducing traffic congestions using agent-based ap-
proach,” Systems and Information Engineering
Design Symposium, pp.221-224, Apr. 2010.

[15] I J. Lim, K. Y. Hwang and S. Y. Lee,
“Analyzing macro-traffic impacts of incremental
diffusion of personal mobility on two-lane free-
ways,” The Korea Transport Institute, Journal of
Transportation ~ Research, vol. 22, mno. 3,
pp.55-71, Sept. 2015.

[16] Ministry of Land, Infrastructure and Transport,
Korea Highway Capacity Manual, 2013.

[17] S. E. Shladover, C. Nowakowski, X. Y. Lu and
R. Ferlis, “Cooperative adaptive cruise control
definitions and operating concepts,”
tion Research Board 94th Annual Meeting, 2015.

[18] B. van Arem, C. J. G. van Driel and R. Visser,

Transporta-

“The impact of cooperative adaptive cruise con-
trol on traffic-flow characteristics,” Intelligent
Transportation Systems, vol. 7, no. 4, pp.429-436,
2006.

[19] Y. J. Moon, J. J. Lee, B. K. Park, K. W. Kang
and M. H. Lim, “Research for traffic model re-
vision affected by ITS operation,” The Korea
Transport Institute, Research Series, vol. 2013-07,
Oct. 2013.

[20] M. Treiber, A. Hennecke and D. Helbing, “Con-
gested traffic states in empirical observations and
microscopic simulations,” Physical Review E, vol.
62, no. 2, pp.1805-1823, Aug. 2000.

[21] M. Treiber and A. Kesting, “Traffic flow dynam-
ics, data, models, and simulation,” Springer-Verlag
Berlin Heidelberg, 2013.

[22] Ministry of Land, Infrastructure and Transport,

—_—

Road design criteria, 2012.

A. Kesting, M. Treiver and D. Helbing, “General
lane-changing model MOBIL for car-following
models,” Transportation Research Record, Jour-
nal of the Transportation Research Board, vol.
1999, pp.86-94, 2007.

T. C. Kim and S. J. Lee, “What is good mo-
tion?,” MOTOR Magazine, pp.58-63, May. 2006.
N. L. Broen and D. P. Chiang, “Braking response
times for 100 drivers in the avoidance of an un-
expected obstacle as measured in a driving simu-
lator,” Proceedings of the Human Factors and
Ergonomics Society Annual Meeting, vol. 40, no.
18, pp.900-904, 1996.

D. Fambro, R. Koppa, D. Picha and K. Fitzpat-
rick, “Driver perception-brake response in stop-
ping sight distance situations,” Transportation
Research Record, Journal of the Transportation
Research Board, vol. 1628, pp.1-7, 1998.

[27] M. Green, “How long does it take to stop? meth-

odological analysis of driver perception-brake
times,” Transportation human factors, vol. 2, no.
3, pp-195-216, 2000.

J.H Ju, S. W. Ha, Y. H. Jung and C. S. Lee
“A study of person response time on various sce-
nario driver simulation,” Journal of Korea
Transportation  Research  Society, vol. 63,
pp.452-457, Busan, Korea, Oct. 2010.

M. S. Jang, S. K. Lee, J. S. Kim, S. M. Hong
and K. J. Lee “The chronological evolution of
drivers’s perception reaction time,” Transportation
Technology and Policy, vol. 18, no. 6, pp.55-61,
Dec. 2011.

S. B. Lee, M. S. Chang, C. U. Do and W. C.
Kim “A study for human factors in road design,”
The Korea Transport Institute, Research Series,
vol. 2001-01, Jan. 2001.

Fire Safety Authority of Gwangju, Safety educa-

tion textbook for vehicle operators, 2014.

Vol.14 No.6(2015. 12) The Journal of The Korea Institute of Intelligent Transport Systems 35



¢l A (Park, In-Seon)

0149 39 ~ @ A FUsta Qurietd SAAYD 44y
20149 29 : U n FHE AHEAFEE EAF

e-mail : innsun445@naver.com

°] % 9 (Lee, Jong-Deok)
20151 102 ~ @ A FHuEITY FHRLTATEE 2TV EATLF Post-Doc
20151 84 : FYhstul =AAY A wFFS, HAF
2008 8¢ : Fuistw EAAYH wEF, A

20061 8¢ : FoUigtm FHAUI A=

o
i

o] A £ (Lee, Jae-Yong)

200909 12¥ ~ & A dT7uFATY EENFER AZATY
2014 29 : 3w EAAY Y wEFE, HATR

2006 2€ : HAIYstw aFFstyd HA

20043 29 : wAOsty wEFsty, s}

3 7] 4 (Hwang, Kee-Yeon)

20059 9¥ ~ @ A : TYUTL EAIFEH nF

20133 49 ~ 2014d 39 =AAAEE

2008'd 9€ ~ 2011d 8¥ : IxuFATY ¥F

1992¢d 5€ " IO RUSC) EA E AGAE, wrA
1987 24 @ U= Oregon FHusta =A| 51 A AAE, HA
1981 8¢ : AM g PFst, A}

36 QIFTSYUR=27 143, M62(2015H 1221)



