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Study of Seeking the Possibility and Effects of

Implementing the Dedicated Automated Vehicle Lanes into New Cities
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6) Investigating the Effects of Reserved Lanes for Autonomous Vehicles
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2) Evaluations of Managed Lane Strategies for Arterial Deployment of
Cooperative Adaptive Cruise Control(2017)12)
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1) AE#e]A Tool AH

o Zbaet e flof thE WESE A o A= Flelld= AeTaiate] 29 &
3= Wt 4= Qlofof stg FAIA Bl mAA AlEeolds = B8
- 71 AFolME U] A tiRE tiEAd mAE AlEeld mf7]Add
VISSIMS 2§
o 2 A= & flol 12F A+ollA] ARSeE SUMO(Simulation of Urban MObility)
= ]_/1\_ ska

-1 =20

* SUMO= 2001 =9 &8 RFAMEOM IHEE 2EBAAL E2 WE Al
gO[E2A, T2t 2, o5 HA, E&, ti7|2F=2 i &2
Al MARE 77k SR =2 WE REIS AstH, 55| Tradl
(Traffic Control Interface) Q/E{H|0|AE E5l| 2|F O{Z2|A|0|M41 SUMO AlZ
2|0|HE HASIH AZ2|0|4E HEZ & &+ US(ESM-84<], 2021)

¢ EMT SLEEESHS IO, HO[E Y0] E AR 1S Vs

[ 3-2] AExdXEd FAHEY 242 flet OJA WEAZ|0[d H|W

= License | Extensibility Oﬁgﬁ?; d Pastcar!Ik;elljliir:éDl IVC6 | Interactivity | Maturity Level
VISSIM Commercial Yes No Yes? No High High
PARAMICS | Commerdial Yes No Yes34 No High High
AIMSUN Commercial Yes No Yes® No High High
MITSIM Both Yes? No? Yes® No Low Low
SUMO GPL Yes? No? Yes® No® | Medium High
MAS-T2erLab Free Yes' Yes' Yes? No Medium Low

Z2]  Pereira(2011)
Z¥ : 1 Only for external traffic light control.

2 Being an open—source software. it can be extended through source code modification.

3 Supports Parallel simulation processing.

4 Supports Distributed simulation processing.

5 Successful implementation reported in Christoph Sommer, Isabel Dietrich, and Falko Dressler.
Realistic Simulation of Network Protocols in VANET Scenarios. 2007 Mobile Networking for
Vehicular Environments, pages 139—143, 2007.

6. Inter—vehicular Communications
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o njolas WElo|A xjere] SUMENE AUSHA| DAL 24 A7t AT e
2 Wiegslol o] 55 BAT
o 2}eFe] LS HALsH= Reloi= AjeF &R (car—following models) T} 2}
/1 ¥7d 29l (lane change models) ] thiE2o|H, o] & E5] AFf gL o] 9414
on nHHT 9
x| A FE2Y
o 2R FErdofl= 7]Eo] UhtalEH(Human—driven vehicles) 2] 74-¢- 27| 77121 2]
) 2t A o] wet of 31714 o)1) mego] EARGHI LY 3-4)
Stimulus- Safe distance Optimal Desired Psycho-physiological Cellular Data-driven
response model miodel velocity model measures model madiel automata model model
[
Pipes Model Mewell model Helly model NS madel model
Kometan model Wicdemann74 model
GHR model OVM
Herman model Gipps model GF model Fritzsche model SVM model |
1DMM S-K model
Lee model FVD model
. LSTM I
NETSIM " "'*:fl"::'l' = .
Ahmed model AFVD model e VDR model DR model |
(O3 3-6] AFFEZHS F=F

At= © Wang et al.(2023)

o

36 - AzAlo| XpEFH HBAZ &

A

ooz Quts o

Paramicsol|A] ARE- o] 22 285 (Olstam and Tapani, 2004)

AINSUMZ| Safety distance model?! Gipps 2

MITSIMS| Stimulus-response model?! GHR 2§

* Paramics 2| Psycho-physiological model?Q! Fritzsche 2&

1854

VISSIME| sycho-physiological model?! Widemann 23

g AmEdo]el VISSIM, AIMSUN, MITSIM,



F 2= ITSAHAIE HHd51o] Desired measures model 1 IDM A|E 2] B oA 4
2] =8E Y S

8|3 o= Al FAl e R @ EAA RElE] AT EQJo]Ql SUMOA 2 2
= Krauss 23 9A] H=}F g4t 5

2] ¢ A EQo] 17| 2] o]-g-2] Held o =2 Q15| VISSIMOA F= ARk
Widemann R} AIMSUN®] Gipps 28] Za7A| AHS=131 9&

Xredlttel 3=
&AL A FER L PRt ThE Zlojetal duhA o 2 opgol

Je} TS Tk ATeAE 7[R H 02 S| A 2ERFL 7]
Hho 2 o71e] WR(31) 2 Sle] ALg ke Zlo] U

O

23

w5 o] ohd H7|RE o 8 Aol ZF w727 Al ohe Ree 7o =g

AdHA 0 2= Safety distance model®l Gipps &3, Desired measures model?]
IDM AlE1} ACC @ CACC &, Psycho—physiological model 91 Widemann =3
o] da] -8 (Wanng et al., 2023)

% Cellular Autometa 283} Data Driven 28 FA] &
-8 A= ot WiE A 2jE AR 5t AT4AE FHCE &
o E3|, 2|20|l= AF2F8u} olmeto| A S9| 2= st IDMF ACC, CACC
20| 22l RHIOM = &S
* IDM(Intelligent Driver Model)2 7|£2%
O, Z|A QHHAMEIE RAISHHM 2|1 £&= FdlsH= Yne|S(ERIM 2,
2015)

e ACC(Adaptive Cruise Control)?} CACC(Cooperative Adaptive Cruise
Control)= HE2HRR|HAIARIRI ACCE BHYSH 20|0, CACC= ACCY|
V2V St &8t 2 7+ =3 (Cooperative)2 BHESH ZH(HA|A 2,
2018)

X AREFYARY] Lv27F ACC &9 7152 AlEolaL, Lv3 oldolM= CACC 9
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SUMO 23 & AR 3Rz A7l 1—5— v

SUMO9NA ARgsH= AFFaE- 5 8d-2 Krauss, IDM, IDMM, EIDM, Wiedemann,

A Krauss @& 7

o A 2FEAfe| RELYO| HR ACCEE CACCIL Ol ¢&Y 4~ QeLt, Ol &
L 20t U2 ALKFO| R0 S, AFCiA[2] Wxt2 2t 2+40] B 470m
HE2 ACCRH CACCIt AA| 2k=3t7| ofeiz 2tE Y
o L2tM ARSI (Accident free)2t CHEZ2| W-E2HA0]| it CHS0| @45t IDM
= 2feigt
« BItHoz 7|ZAUAAL} Yhtaiet 2kEF3ate] 2 23 HEi(Mixed)?! %
IDMO| 22 § L2 &H1E 20=(Sadid and Antoniou, 2023; Wang et al.,
2023)
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[ 3-4] & ¢MF0|M HEot XtEdAtet Yt XHFe| X0t~ (T2t0]E) 2f
ULk} AE2aat
A|ofHx A9
58  BA 28 H2
Car-following model | The model used for car-following Krauss IDM
minGap Empty space after leader [m] 1.5 1.5 0.5 0.5
The acceleration ability of vehicles of this
accel type [m/s)] 2.6 1.2 3.8 2.0
The deceleration ability of vehicles of this
decel type [m/s?] 45 4.0 45 4.0
The maximal physically possible deceleration
emergencyDecel for the vehicle [m/s2] 8.0 7.0 8.0 7.0
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=

o GEH} 5 ostel Aol 24 21:4e] 98%= #Astcka wekslo] s O/D 2

YEQIS &&
[ 3-7] B4 Za
72 USRS AseomsTWA)  GEH | uz
3.s35 975 964 0
s35_s536 1,274 1,255 1
$36_s37 1,534 1,511 1
s37_9 1,904 1,869 1
9_s38 2,049 1,981 2
s38_17 2,282 2,522 5 =g
17_s39 845 955 4
$39_s40 803 826 1
$39_s40(A5t2fx) 1,451 1,483 1
s40_s41 2219 2,291 2
s42_s43 2,921 2,918 0
s43_s42 1,458 735 22
s41_s40 1640 1371.5 7
s40_s39 624 496 5
s40_s39(A|5I2tx) 942 845 3
s39_17 988 852 4
17_s38 2,092 2,194 2 g5
s38_9 2,191 2,022 4
9_s37 1,626 1,523 3
s37_s36 1,616 1,516 3
$36_s35 1,757 1,652 3
s35_3 1,861 1,748 3
s52_s42 409 400 0
s42_s52 456 382 4
s51_s41 482 475 0
s41_s51 484 425 3
n9_s40 130 131 0 )
540_n9 261 320 3 iy
s47_s39 314 547 1
s39_s47 520 467 2
s46_17 1,826 1,791 1
17_46s 2,081 1,983 2
s45_s38 697 731 1
M3y Algdolae g8t WBAE =it 24 - 47



538_545 357 373 1
5449 1,880 1,983 2
9_s44 2,391 2,314 2
534_s42 990 955 1
s42_534 334 299 2
529_s41 1,070 1,042 1
s41_529 777 706 3
n8_s40 322 325 0
s40_n8 171 194 2
528_539 581 555 1
539_528 446 418 1
s27_17 1,900 1,904 0 WY
17_527 1,591 1,504 2 M5
524538 1,048 1,033 0
538_s24 1,123 1,079 1
8.9 2,030 2,063 1
9.8 1,835 2,018 4
522_37 567 559 0
37522 207 208 0
521_536 537 534 0
536_s21 136 143 1
n6_s35 517 510 0

48 - dlzAlo] XBFY HEAZ £Y mulet K| Ji5H B4 17
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w<edDetector xmins:xsi="http://www.w3.org/2001/XMLSchena-instance” xsi:noNamespaceSchemalocation="http://suno.dir. de/zsd/det_e3_file.xsd">
<interval besi .00" end="300.00" id="E_W_9_AB" meanTravelTime="190.14" meanOverlapTravelTime="190.88" meanSpeed="5.75" meanHaltsPer¥ehicl
meanT imeloss="108.64" wehicleSum="1" meanSpeedWithin="-1.00" meanHaltsPerVehicleWithin="-1.00" meanDurationWithin="-1.00" vehicleSumWithin="
meanintervalSpeedWithin="-1.00" mean|ntervalHaltsPer¥ehiclelithi 1.00" meanintervalDurationWithin="-1.00" meanTinelLossWithin="-1.00"/>

<interval begin="300.00" end="600.00" id="E_W_9_AB" neanTrave|Tine="-1.00" meanOverlapTravelTim meanSpeed="-1.00" meanHaltsPer¥ehicle="-1.00"
meanT imeloss="-1.00" vehicleSun="0" meanSpeedWithin="-1.00" meanHaltsPerVehicleWithin="-1.00" meanDurationWithin="-1.00" vehicleSunWithin="0"
mean|ntervalSpeedWithin="-1,00" neanintervalHaltsPerYehicleWithin="-1.00" meanIntervalDurationWithi " meanTineloss¥ithin="-1.00"/>

<interval hegi
meanTimeLoss="-1.00" vehicleSu
mean|ntervalSpeedWithin="-1.00
<interval begin="900.00" end
meanT imelogs="2.76" wehicleS
mean|ntervalSpeedWithin="-1.00

00.00" end="900.00" id="E ¥ _9_AB" neanTrave|Tine="-1.00" meanOverlapTravelTime="-1.00" meanSpeed="-1.00" meanHaltsPerV¥ehicle="-1.00"
" meanSpeedWithin="-1.00" meanHaltsPerVehicleWithin="-1.00" meanDurationWithi 00" wehicleSumWithin="0"
mean|ntervalHaltsPer¥ehicleWithin="-1.00" meanintervalDurationWithin="-1.00" meanTinelossWithin="-1,00"/>

1200.00" id="E W_9_AB" meanTravelTine="88.18" meanOverlapTravelTine="B8.98" meanSpeed="12.43" neanHaltsPer¥ehicle="0.00"
1" meanSpeedWithin="-1.00" neanHaltsPerVehicleWithin="-1.00" meanDurationWithin="-1.00" vehicleSumWithin="0"
mean|ntervalHaltsPerVehicleWithi 00" meanintervalOurationWithin="~1.00" meanTinelLass¥ithin="-1.00"/>

<interval begin="1200.00" end="1500.00" id="E_¥_9_AB" meanTravelTime="-1.00" meanOverlapTravel|Tine="-1.00" meanSpeed="-1.00" meanHaltsPer¥ehicle="-1,00"
meanT imeloss="-1.00" vehicleSu " meanSpeedWithi 1.00" meanHaltsPerVehicleWithin="-1.00" meanDuration¥ithin="-1.00" vehicleSunWithin="0"
nean|ntervalSpeedWithin="-1.00" mean|ntervalHaltsPer¥ehicleWithin="-1.00" meanIntervalDuration¥ithin="-1.00" meanTimeLoss¥ithin="-1,00"/>

<interval hegain="1500.00" end="1 00" id="E_¥_9_AB" meanTravelTime="—1.00" meanOver|apTravelTine="-1.00" meanSp .00" meanHaltsPery,
meanT imeloss="-1.00" vehicleSu meanSpeedWithi 1.00" neanHaltsPerVehicleWithi 1.00" meanDurationWithi 1.00" wvehicleSumWithin=
mean|ntervalSpeedWithin="-1.00" mean|ntervalHaltsPer¥ehicleWithin="~1.00" meanintervalDurationWithin="-1.00" meanTineLossWithin="-1,00"/>
<interval begin="1800.00" en 100.00" id="E_W_9_AB" meanTravelTine="8B.B6" meanOverlapTravelTine="88.44" meanSpeed="12.38" meanHaltsPerVehicle="0.00"
meanTimeLoss="2,47" vehicleSum meanSpeedWithin="-1.00" neanHaltsPerVehicleWithin="-1.00" meanDuration¥ithin="-1.00" vehicleSunWithin="0"
nean|ntervalSpeedWithin="-1.00" mean|ntervalHaltsPerVehicleWithin="-1.00" meanIntervalDurationWithin="-1.00" meanTinelossWithin="-1.00"/>

<interval begin="2100.00" end="2400,00" id="E_W_9_AB" meanTravelTime="-1.00" meanOverlapTrave|Time="-1.00" mean3peed="-1.00" meanHaltsPer¥ehicle="-1.00"
meanT imeloss="-1.00" vehicleSum="0" meanSpeedWithin="-1.00" meanHaltsPerVehicleWithin="-1.00" meanDuration¥ithin= 00" vehicleSumWithin="0"
mean|ntervalSpeedyithin="-1.00" meanintervalHaltsPerYehicleWithin="~1.00" meanlIntervalDurationWithin="-1.00" meanTimelassWithin="-1.00"/>

<interval begin="2400.00" end="2700.00" id="EW_9_4B" meanTravelTime="-1.00" meanOverlapTravelTime="-1.00" meanSpeed="-1.00" meanHaltsPer¥ehicle="-1.00"
meanT imeloss="-1.00" vehicleSun="0" meanSpeedWithin="-1.00" meanHaltsPerVehicleWithin="-1.00" meanDurationWithin="-1.00" vehicleSunWithin="0"
nean|ntervalSpeedWithin="-1.00" meanintervalHaltsPerVehicleWithin="-1.00" meanIntervalDurationWithin="-1.00" meanTineLossWithin="-1.00"/>

icle="-1.00"
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