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10) Kumar, D. M. (2022), “Automakers Look to Vision-based Systems as Key Enablers for
ADAS and Autonomous Driving Applications”, Frost&Sullivan website, accessed on
December, 19, 2022.
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AD Market: Autonomous Vehicle Sales Forecast, Global, 2021-2028
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11) IHS Markit (2020), Autonomous vehicles whitepaper, IHS Markit, London, UK, viewed 19
October 2021.
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Private vehicles ~ Motorways and urban highways
Urban roads of capital cities
Urban roads of territories
Regional highways
Regional roads

Robo-taxis Motorways and urban highways
Urban roads of capital cities
Urban roads of territories
Regional highways
Regional roads

Transit Motorways and urban highways
Urban roads of capital cities
Urban roads of territories
Regional highways
Regional roads

First/last mile Motorways and urban highways
Urban roads of capital cities
Urban roads of territories
Regional highways
Regional roads

Long-haul Motorways and urban highways

freight Urban roads of capital cities
Urban roads of territories
Regional highways
Regional roads
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Legend:
HVs with driver-support systems mmm) Highly automated HVs mmsh Highly automated shuttles
b Highly automated delivery cars Shuttles with driver-support systems = Highly automated Robo-taxis
Private cars with driver-support sysiems ===} Highly automated cars
Robo-taxis with driver-support systems Delivery cars with driver-support systems
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2) McKinsey & Company(201944)
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3) EU MANTRA Project(2020'=)16)
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16) EU EIP (2020), Attributes of physical and dgital infrastructure for highly automated
driving from EU EIP amd MANTRA, available at : www. its-platform.eu.
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[E 3-2] Xexds 2fet 710| Hest oIt SIS(EU MANTRA I2XE)

= Qogt 93 =4

Road Physical Static

Speed Range Physical Static

Shoulder or Kerb Physical Static

Road markings Physical Static

Traffic signs Physical Static

Road Furniture Physical Static
Traffic - Dynamic
Time - Dynamic
Weather Conditions - Dynamic

HD map Digital Static

Satellite Positioning Digital Static

Communication Digital Static

Information System Digital Static
Traffic Management Digital Dynamic
Infrastructure Maintenance Physical/Digital Dynamic
Fleet Supervision Digital Dynamic
Digital Twin of Road Network Digital Dynamic

£X : EU EIP (2020)
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17) Austroads(2022b), Minimum Physical Infrastructure Standard for the Operation of
Automated Driving Part B @ Scenarios for Investment in Physical Road and Roadside
Infrastructure, Research Report AP-R665C-22.
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Class 2 : AIET8ASAE 2o WS M2 AIHO|X|2E YLkt OISXAEMAE =20 He A4
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Class 4 : % AgFdxilts ?lof 2ot Ald
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5) KAIA R&D(2022~)18)

()
-0,
=)
ﬁ
il
X
we,
il
o[)J
N,
i)
A
uE
)
£ o

3 R&DE 43 %19

A o

- IEREASEER )9} SRHEAER)Y JRe 7 Atk =
°© F8 HE 84E AR, HEAY 5 =244 249 ALF
PHEEZ, Flex Zone 5 T2 YU TA] 7] AL AHES

O

o A 1Y F Aoln] et AT oby EEEA G
- © ERAA 849 A% =AEROMY Y2 dAle LBt ¢
oul, A&F 100%7} obd A9-E =S ojge Aow wast
- 8&==29 Flex Zone?| 7d % 712 Wl Hisir d+E I 5
H 3-4] KAIA R&D2| D=z & 118 24
S e g= H2x
AA
FHRIHTHHRE, X225 §)
T2pE A4 HERIELE XS5 100% 0 &g
BLH
ks
HEA=
Flex Zone ) o
EE2E tges LRt A 2N HE
R
RIRFRT U B

EX © 2H2 (2022b)

18) %;4_3 (2022 b), AREFPAIY =2lxet HeeE, ASATY Avly HEAR. 20224 12
101 7H5‘q
19) EE#—:L (2022 2), "ALFEFYPS Y3t vz A4 4 AF 7l& e, FEISE BuAE,
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6) 7IE} ¢3¢
(1) XEEFdS st 2 J|stE A 2[Hsh0)
° Aryal(2020)2 FAAARD 7¥tez HdAE AASHTO RE(LRARF
712)& ARETdAtol A8 9 JiAdste] AeTagAs Aol Mt ke
9] 7Isktzx AA7IEE AR
- A2E gy 9 Sk A9, extra widening, setback distance, 1L
A 5
o olF Yo A&FA e s dY, Iyt A F8 Ao, A
79710 gt sk dA aFARY SOl Hitt =ARARE AA
A3t HA Hp(parameter) =&

. T2 CARIY FQ 3= AV
HRWPA
£

==t

TRpE A 04 ToTA

oL

i
10
ro
o
tm
ook
o

A

ZECHTIA
oL

B

uR[2

X|X|O|O|O|O|O

=X : Aryal (2020)

20) Aryal. P.(2020), Optimization of geometric road design for autonomous vehicle,
Master thesis, KTH Royal Institute of Technology.
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() 12Fd XHS

o Liu et al2019)= 9
Zsle] T2 7Hi S 5
7otz 7R Al

Flet 7%

A Jh mEsE2n)
TETRHA W YEID el e

wRokal, 7|&d+E Falsto
A oE AHfof oh= 1270 Al 84 &F

ER=
7 F=2

H 3-6] 7IEAIE JiM Al DfARY
Tz 3 A
B 2 wof g | S22 BRSSO @Yt =2 B
e e IS4 BS 9B SRR N U DUER] AlAG
CIEA L T2 A0 CHSH AARE HE MIZ2S Qs E2H CXE £
=A £2 oME My fl)j/\l-; SOl CHeH HAZE B2 RiZE 9 ONE=
[ —
CIXfE £ T2 U YRR 9 M
= o - DHIY HEQF(AG/5G), Wi-Fi 7[8F AR, 2R #Hol2
b TS LT ZBIE ot 2 =2 TAT AR(AV HE8ALR)
=X (BLRIRHO] M) - IXX(surface layer)Of| EH_ R Bl Sy
=M SRR & O Al EA VIR et
=R BN TUENDS NSFURY M FAZYIOR MK, X125
e AF S7F FM0 T2 M0 X = %ﬁ SUCE et
Zx4 CHT| QB FRA0 S| S AR
o | FYGIRN BT0| T1SE RN BN £ HA
izt AEFd S48 Uidel S CHISZe| AAVIE 2 AR 7t S0l o
ax o st aRE
TBFHOR Olsh QFEY SPOI MEWARI} O QRIS 4 Uik &
Mo ESH AR 52 ZHOM SMUXRIE O 2SX0RE ARtE
SRR o)A0| Rk
Kol g S0 S SRS Aeetut HAlts ol ORgo| ot
2t HxPt EitE A= OfeE
w el E=O| AE SVIE Oiblol| ffet HAVIE 2t
Xgt | X[EHGeotechnical) | - HE LU HES Soff STAAL A
b HH (F2 RUERIR) Hi 7IZAES] A L QR M| i

E£X  Liu et al.(2019)2] AM=2E 7|BO2 XXt Y

21) Liu et al.(2019),

‘A systematic review: Road infrastructure requirement for Connected

and Autonomous Vehicles(CAVs)’, Journal of Physics: Cont. Series 1187.
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o 124 (@A) : 203097 Lv2 &9 A&} Aujdd
- @A =2 YEYAY A HE
- AR E A 7EE AT Vs WS AHehr] ffgt
N2 2 33 7
o 284 (~20509) @ Lv2 =9 A=FPAEATT HivkolH, Lv3~4 4
o AT YA 9 o EEE
- AgAR, dig 33Xt & ARRFIAEAE R 3 A A7)
Zash, ¥ 44V 94 AR 5 8

o 3TA (20504 °1F) : Lv3-47 ASFPASAL HiFE

- L2 7§k Mol o HedAA 2 HEARE WEASE
EA HE 508 fiA|
- A Y FARgglo] A, iR V& FR4E AR OiA

(B 3-7] 7I8A1E = AIL2|Q0] TE MSARE

o

=

AR o,
Lv 5 29 &3PS0 Aeskd. 181, JFEFHHAY} AHeF
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CRE!

ALt

HIEA LS

127
CYJERS

* RAREIE SHO= of VIE VIEAE R0l=
- SUER RARE 7= Lt
- E2 IEYE RARE He S
- i AR CHeE FARE| He| Sit

200
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o AseE E L0 M2t otel E9 AE BE H 4Rl & AIHE
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Q) 3F HHE X9l 2mat HATIE EM AI(2021)22)

o Manivasakan et al.(2021)2 353 WHE 9L tiAloz TA9 F7t
9o TE v 2 JQze dAV|E HE A5 FPord e o3

- ke BEAASH AT LESTo] A g0l FEL 4 9
=% 9] 9% 43 9 A3 nielo] Wa

- AFPAFAE S| AT ddnebt BasiAw, 2o ekt
B340 ol gAHLMAY, ELE A L o84, Bkt H)o] i

- oS3 ABFUNEAT BEY A9 MW, wEA, WEAe M
ZriojAle] Qluet W A% 9 Bk slolsekel AAL Ba

0 XexY DS540 $8%2

o ARFW WESHS J1E LR UESI] 28] dat 37K 484

22) Manivasakan et al. (2021), ‘Infrastructure requirement for autonomous vehicle
integration for future urban and suburban roadsCurrent practice and a case study of
Melbourne, Australia”, 7ransportation Research Part A, 152, p36-53.
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SARE 2Hste] FARY, FAAY, E=A] AR A AFoz 17
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BAIT FAR 1 1 1
HD map, QHHEAMH, X 2 H 3 1 0
N EEMsS 2 2 1
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A7) 91t TEARE AIA
(B 3-9] 7|¢Ad 884 H7t 7IE
k= FANY | 4K | =A| ZHM
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T8 SoRE 7 3 3 3
08=8 Hrgyt 3 3 1
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R A 3 3 1
HD map, QHHEXARH, XM & =H 3 1 0
=X Heng 2 3 1
AEdASA0P 2 HE HE AMS 1 2 3
ARSI HIRFESR; 7101= HME 1 1 2

£X : Manivasakan et al. (2021)9] X2E 7|82 XX} =M
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(B 3-10] M2y 2#d A4 F2d E7t 7I1E

BIIY= WPz
TG SRt 7 3
HEE oy 2
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o A2 South Yarra A9 : A< WA 27t Evfsly, AEA},
Ed, A, KPR} 5 bge 530l wAskE 159 FE A Y
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£% : Manivasakan et al. (2021)
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2. ISTYS I3t BN Umat MA| st Wy

1) HX|A|A(SSD: Stopping Sight Distance)
o AEFYPAEA e AL Q1A WRGAIZRY] WHERel AR w9
FEolet MY o] ol QIst FAIAAL] WSt o
¢ AAANAZ AdgAsHA] Ee ARF Ee EA9e] FES IO £ =
HaALE 9n|
o FAAAE HAY AE BREAIZE, QJAA-ERGAIZE, AFRFY] &L
w2} A
- AEFPFEAE Ao 2Xoks Aol Blsl] QIA|-HRgAlZo] Fo
oF 0.2~0.5%& A%
o UutHoZ Q7ke] B¢ 2.529] AA|-HRGAIZHS -85t
- AEFIPAEAY] A FE 3.4~4.5km/s*E HIAESTPAEAO] F
gol & AoE HY
o FX Uuh 38AY] THEE Sk 3.4km/s
o ZAEFYPAEAY FRSAIE A 9 G &5 RYEHTE 7P
ot FAAA HdS Aigotd ot 2

- QIA-HEAIE 0.2%, 7 AASE 4.5km/st A8

Ol

2
SSD=0.278 V.PRT + %

V.PRT : QIX] BISARZF ()

V. & Ekmyh)
a G IEE (/5)

B - ANSFHAARS Tafst ATA| E2 HEYT 7ELIK)



o Lv4 729 AEFTIPATAHE 7Sl E YAANAE AASE Wt A
Rl Thea} 7+223)
[E 3-12] YRR NSFHRISRIO| K} FRAP

XM H(m)
MALE(km/h
20 20 5 75
30
OfiojaTc) 0 © i
40 45 20 g
50
(=AYt HBRST) % > ”
60
(54 7hE=) % > -
70 105 50 52
80
RI=xt HRE2) 130 > *
%0 155 80 “8
100 185 95 49
110 220 115 48
120 250 135 46
130 285 155 46

=5 : Aryal (2020)
o URHAQl AL W HAAAE 45~50% Fe Ha AV
- A&ollAe AaFol Hd 75% H=(20km/h)
- aAel =4 Xﬂ H5I=Q1 50km/hoflA AZEe] % 65m, AEFBAE
A9 4% 25me| A ]/\174 22(62% #=)
- 01‘“4°]i9_——rm s 30km &9 A% FAAAZE 1/3%2 fgaste] 4
Ao 2 RS B ;4\ o= oJAKsH

23) Aspe] %A ZWlA Lvdsh Lysk Aot glom, wx) Walel qizto] thi £AF 4 Uk
AR A5 & YUK AT EASHWDY Holut S



[H 3-13] XISIRISKIO| ZAIE0N| HI50] M2 HAA|A
HXIAAH(m)
gﬁléE %xl LHE_II:I} QEI:II-
(kn/h) - =
0% 3% 6% 9% 3% 6% 9%
20 4.3 4.8 5.1 54 4.4 4.2 40
30 94 10.0 10.6 11.3 9.0 85 8.3
40 16.0 16.9 18.1 19.3 15.1 14.4 13.7
50 24.3 25.8 275 295 229 21.8 20.7
60 34.2 36.4 389 41.8 324 30.7 29.2
70 459 48.3 51.7 55.6 428 40.5 385
80 5.4 63.2 6/7.6 72.8 56.3 53.0 50.4
90 74.5 29.4 849 914 70.2 66.5 63.1
100 91.3 97.3 104.2 112.3 86.1 81.4 77.3
110 109.9 117.2 125.5 136.2 103.5 97.9 29
120 130.2 138.8 148.8 160.3 122.6 115.9 109.9
130 152.2 162.3 174.0 187.5 143.3 135.4 1284
X : Aryal (2020)
2) XI2E
o AEFPAEA= A FA] 7502 Qs 2] F-= FAKT d
ot FAok= o] QI7tof Hlg| =&
o I ERAARHL ZAAGA 60km/holA4l 3m, 40km/h ©lstd
A 2.75mE FHAEZ0Z AA|
(B 3-14] 2 HHSER 2A XIZE 71|
Z=2o| EA Z(m)
MAHS
MASE(km/h) X I T
100 OfAf 3.50 3.50 3.25
80 Ofat 3.50 3.25 3.25
70 OJAt 3.25 3.25 3.00
60 Ofat 3.25 3.00 3.00
60 Ozt 3.00 3.00 3.00

=X @ #2359 (2022)

58 - ASFHAARS Tafst M| T2 HEYT THION])



[H 3-15] =t AASES) 24 x2S 71E

MAZE(km/h) 29| A Z(m)
60 3.00
50 3.00
40 2.75
30 2.75
20 2.75

=X 1 B3 2 (2022)

o tg9 7ERAFE ALFFAEA v v o 4 2.44m(8 feet)

PAEARE 2.75m, ABFPAEAL} Wi} BUYERL 275+3.0m
SEe] A2EG RANF T Ao HY
° 7P BAo] ¥ ARTOR 2.75m7}

(£ 3-16] ole| S| NSFTHNSAIE Pl =25

i E|AZE H|2Hm)
Heinrichs, D. (2016) 8~Ofeet (2.44~2.75m)
Schlossberg, M. et al. (2018) Sfeet (2.44m)
Snyder, R. (2018) 20~25% Za
McCanville, 1. (2019) 8feet (2.44m)
Aryal, P. (2020) 8~feet (2.44~2.75m)
Machiani, S. et al. (2021) 8~Ofeet (2.44~2.75m)
Hafiz and Zohdy (2021) 2.5m

£X : Othman (2021) xelg

24) Aryal, P. (2020), Optimization of Geometric road design for autonomous vehicles,
Master thesis, KTH Royal Institute of Technology, Sweden.
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o WEIAL T2 BTN AL o Badt HaxAle s
Sgt sjange oju|ghy
o WU APFAS BEl QX-UESARE 2 Axagle] ofEsix g

XX o 0]
= - h
) WA, A SE uhRASeh 2o X9 golit Aok Wepsks
el A

Jolize] Al <lsh

S R, =
__‘,]_J_,QJ min 127 (001emaX + fmax)

Vo &ALE (kmy/h)
Bmax -~ Tl TEAS
Finax - ZIH S5 OFE Agt
o ZEot MAA, HHAS Fol BUsth WL Al BSARE e

jm |
HHSAol g4 Zow ofsi, ol HARPY JA 1/47Ee=

o AAELE 90km/h, AEE 2.75m, Y& 22 EEE J|Zog
- duEbxiERe] AL A AolglE Ag: 310molw ol XAutge
2,580m

1l wocmso mi
W 08 W
L

(O3 3-3] YERH 7IE F HHEM YA HA|(QD
Z£X : Aryal (2020)

25) BHIAY AS EAHR EREOE IEEREA o Fa3% 84

60 - NIBTAAEIS 11245 MA| E2 HERT F=H0K))



- B LR AEALe] AL HA Aok ATl 150molH o|u X
4 B2 600m=E IukRpEo] Hls) 1/4 = FA 7Hs

.

(O3 3-4] NEFTHREY 7IE E HHEM HEE A2
=X : Aryal (2020)

o Zo] F2 FAHAF e AE- kAT FHS Yo EEES R &
H3ajlof sl= 7FsAdo] QJ2(Extra widening in horizontal curves)

- AT YPAREALS A Apgo] RN FPck=H At AT

=& AZRtEo] BR3tEg F7E= Zo] dA] ¥ Aog i

- =, gske Aold Tl el Hge wds Ad: &

K}

TEA &2
- SYXAEALEE 90km/h, FAHEE 375m, e=4%, f=0.13)°A F
o] "3t 7t = ARE B4 Ay d¥EAEF 0.5m, A9

=¥ 0.03m=z YERS
- m=9] AASHTOO] wW=™ 0.6m "[Fke] 7} =2 g gloy o
GApFe] A Ao mE AAALS] o]fo] IA e Aoz

34
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=X

[0 3-5] LR 7|

Aryal (2020)

3=

[O8 3-6] MEFHXISAL 71E [MT 7t

: Aryal (2020)
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S 2 =29 o=t Yeute] Y e Yef= Ao= AgF A
guleF ez =2+ yjg|ebd Z3HCrest vertical curve)} W]
o4+ Q 2uk7l 238HSag vertical curve)® T 7

PYI_ .
.'K.

LH22t + 2831 A
[O3 3-7] BH=M IHE=
=X : Aryal (2020)

o FVTAL AEFEY VG FaF 9L A% LA Eio] EE

AEF P52 MA =0]9} QFHA|oFA E](Safe sight distance) Y

- AAY gol AT 0.6m

- ARRFHAEAI] AA ol AHFAF ¥HE Zo]r} 9lon, EQrl I
gl oa0t HAAAR HAER a3 AP B 2.054m20, o]
o ARSEAEES 1.84m27) £

¢ AN Ee= w==ol7h EOoHAHE EHAIRARTE § EHEo] Ao
2 ¢ Qo] gHy

26) Khoury, J., Amine, K. and Saad, R.A.(2019), “An linitial Investigation of the Effects of
a Fully Automated Vehicle Fleet on Geometric Design’, J.of Adv. Transp.
27) Waymo, On the Road. Available online : http://waymo.com
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o ozut o yeje &
Q29 ZETH M4
TAZ0] L 0] QFIAOPAR| S it
As?
100 (/20 + /21, )*
20| L 0] QHEUAOPR) S Wit 2 7R
200(,/2h, +/2h, )
A

rlJJ
oy

o
T

L =

A2

=

A - A= A0/ (%)
S . AOEHE(m)

h1 . 44 #0[m)
h2 ;A= #0[m)

A AAAL He

T
LH2ISt ZEZM MAY
T[NZ0| L O] QFHAPHR| S Ot 2 29
- AS?
200 (1, + S(tan(d))]
T[NZI0| L O] QEHAPIHR| S 2Ot F2 7R

200 1y + S(tan(d))]
B A

A - ZAHE 0] (%)

S - AO2m)

h3 . 8EE #0/0.6m)
d - ASE 22t (19)

o LIDAR AlIA9] =ol(hl), sl=2o|E =o|(h3), #A&HE & AFY &4
HHE Waymo AEFWAEA] Ado] Hesiol Aktse thaat 2e
[B 3-17) AAAE0| M2 SHEM 20| Xj0]
WA | guRE AN
(a/n) | BXAAM) | myxiAm) | 020t SHZMMm) | WLt SHTH(M)
20 20 5 12 12
30 35 10 18 18
40 50 20 24 24
50 65 25 30 30
60 85 35 36 40
70 105 50 42 68
80 130 60 48 87
90 160 80 57 128
100 185 95 81 160
110 220 115 118 202
120 250 135 163 246
130 285 155 215 290
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[H 3-18] AAEet SHaM I35(K) Hiw
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3 28K
HAEE(km/h) o i s W2|9-228)
HDV AV HDV AV
20 1 1 3 1
30 2 1 4 1
40 4 1 8 1
50 7 2 13 1
60 1 3 18 1
70 17 5 23 2
80 26 8 30 2
90 37 13 37 3
100 53 19 45 3
Z£x : Othman, K. (2021)
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[O3 3-8] BH=M 7| Hat oA|(LH2[2-221))
£%| : Khoury et al. (2019)
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£X : Milford et al. (2020)

28) Lyon et al.(2017) ; AbdelGawad and Othman(2020)
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[OE 3-10] A2 =Z20IMQ| IFHEIES GIIA|
£X : Hallmark et al. (2019)
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INJURE /
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$7500 +
15YEARS|

~ Sign inVisible Light Sign in InfraRed
o Light

(72 3-13] QR TEE 0183 3At X[ BA| 7HE

£X : Forconstructionpros €AIO|E (2017)
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[E 3-21] 02 SeattleA|| Flex Zone && Use Cases

7S 3ol 0|8 At
OlsAH|IA AKIRK
ML A 230 0j e
(Mobility) 8T/ Q8 M8 5
A Ol bl X=2Xt
MNEST Bl scisHm B | X RRAEH OZR S
(Access for People) e o Ee s EHO U
CI7|ERN/EN| SOt S
)\K)'{AlAﬂO“ EH%[— pmps | J_I_7Hﬂ|. Al)\‘loﬂ EH%}— _ B o
od = - HL-o - = —
. SIZX| AIBKK &
(Access for Commercial) SKIRF AR AHIA EARCEARS
=M (Activation) Aegs 37t TCES/ 02| 39 &
=X| & B4 (Greening) A, =X, MY A N2 =X B S
- - HiA ZIOJEDIE
X2 RHIZ 95t k
25 8% T Storage) | o a YR 230198 22!
e RTINS

£%| : Seattle DOT ¥AIO|E (2022)

30) Shepard, M. (2018), Flex Zone/Curb Use Priorities in Seattle,
Seattle (2020), Seattle 2035 Comprehensive Plan: Managing Growth to Become an

Equitable and Sustainable City 2015-2035.
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[O2 3-15] XIS5AIHe] Bt S7t0] &8
£X : National Parking Association (2018)
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WFAS7] wAR A 9gFe] AvHof| Yx|olr]

20=E(Dilemma Zone)

WAR20| Hot= A0 EMSE B FRol 2 I 2 HE00E wAlR Lo XM
EA1, 7K HEZE S0F 2 7PA° o0l EMtISARE SO WAIZE Sifol/| 02tz WAtZ9|

=
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20174 S S, 20184 Mz A0iE 20| Al 2FS ARC= 2021 48 17UF= HEAR
Al 23 K21 2t S0 FP, HallKt WEAIL AMIXEIt 37.5%7H HASIRACH, M= 4
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© BEALE JYHE ball sk A S8l Wt BAT A

7129] ghect o Aok 3
- WA Eo| ol YA o] ool HH 7|E FAATARIORE W
A2g B & gk A o

o AAY YFHor HEH= 3x=EE A& 50km/holME Fo] 5mel

[ 3-23] HIgES=St UXIZE0| M2 MR

i

H|StEE st HN= 5
5m 10m 15m 20m
70km/h 3.6 39 4.1 4.4
60km/h 34 3.7 4.0 4.3
50km/h 32 3.6 39 4.3
30km/h 3.0 3.6 4.2 4.8

=X B3 21(2022)

o whehy WA FAAE AZF ol Qbisk B B 4 YES
FAABAZ A2y Ba

O dSHoEEe 744

o ASTYASAE St wEATO AlgAle] HPHE 7129 172 (Fixed),
-S4 (Actuated), H-8-4(Adaptive) HBF2lo] obd RRE&A|o](Autonomous
control), A& Z&35KSignal-optimization), dFe|E & =(Hybrid) ®F2]o]
Iy g AT QlS33)

- AR2AJ°l(Autonomous control) 4] @ AFF 7F FA4lS B eHE
Ao &9 £, YAAFEE 7IRICE AolE 9. AFASoIY F
FYPZ 7R T T FHOIA AARE Aol £3. AREA09

A o A st Alolg 2 ¢ U

33) Al-Turki et al.(2022), “Signalized Intersection Control in Mixed Autonomous and
Regular Vehicles Traffic EnvironmentA Critical Review Focusing on Future Control’,
IEEFE, vol 10, ODI: 10.1109/ACCESS.2022.3148706
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g g | NsENE sjo|=2|E Xr2Hof
— | (Signal-optimization) (Hybrid) (Autonomous control)
Azt o V2V, V2l 97 V2V, V2I 97 V2V, V2I 97
WESE IOl st
olma} Al MM T _ _
_ = _ _ _ ~ TNESZ =2 ot
omE | xes oF wue | wolopaws | UESD TS
a2 XSz [0 o
27I6HM R
_ _ F3IM SO| sxS
o) mase | O ST S
WR2 A - ERE ERRER A | T 0T
FalH 2X| ==
Tandoem uIX}2
SISHE - TR HO F TR H Z

EX © Al-Turki et al. (2022)2] LIS 7|8te=2 NAERY

Jeln QuEEe] Hgo] & A9 CITSU X 2k B4l ofs) AT
HRE LA 95 olsjstn FRATHE Aol glom, 34T



o Wt AEFYPAEAE A2t ASA ol Y WA — AlSx|A5t
(Signal-optimization) — slP]EZ]=(Hybrid) — ZF&A°J(Autonomous
control) A0 g WIS Ao =7 A4ty
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£X : National Parking Association (2018)
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Parking dimensions Ramp dimensions Parking dimensions Raump dimensions
Two Way Ramp Reguired Single Ramp Required
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M==Mm==i]

Tradtional Parking Parking Strategy-Blocking Strategy for AVs

{30 parking lots) 54 parking lois on the same parking area
HDVs At AVs Rt
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[OJ2! 3-18] HDVZt AVE ¢
£X* : AbdelGawad and Othman(2020)
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2. M=H0|1d &F +=

o & AFE I3l tit HEHTE Aot A X 44 el
A FT AL ARUE AREAR] o8 7 SUMO(Simulation
of Urban MObility)& €&
- g ZEIHE QEAAR Fu 8T S glor, Hojy o]
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o g A9 wEF, VISR, ASHEA 59 ARE EEoto] EE U
b geu|Ee AgATE arst

JPﬂ
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o WEAREFOIAL Ao S5 HIsk= Axo Wt AAIF(Macroscopic)

AlEFolA, FAIZ(Mesoscopic) AlEEolA, wAIA(Microscopic) Al
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Aimsun, SUMO S°] 92

[H 5-2] wSAEYORY 2 Hlw

2= HAIA (Macriscopic) ZA|& (Mesoscopic) OJA™ (Microscopic)
Aol e WES e HEY3 AT Co| HEYT
JheRE 28 o
3 _ 4 =l SAE TS X
2% | mE4e ek oy v | WIS OWR 289 ST | oRaiaiEs xaum
S Z4= AEH

- A G2 OAA FES

25 ol Siiel Ws M8 X SHEl= EA
- XN 7F SO A7 SE HH SN OISR 2AL 7kS
= FR0IF A EE AR 2 S7HN WENMES Al = 2 JH FHS
- e 2 R 24 oot Bid Jks = AH 1 HSAES Sl
AH 7 HSAE HiIg I
Y=
Tool EMME/4, VISSUM, VISTRO, DynaMIT, SUMO, VISSIM, TSIS, T7F,
TRANSCAD TransModeler Paramics, Aimsun

K& o eS| 2 (2020)
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Ay B AFolde 2E4n 7] SUMOE ARt g

- SUMOE AFsxte] A2 A, =& A4, 4155 Alo], A5t Ale]9
4l 5= RIS ffsto] e LA wWAE AeFqA
TEo| 75k, A WE 54 mEE 9| 7ol 7hsdt SUMOE
AlEYold &8 A%

[ 5-3] NS FUSY 2HS flet DA 2SAE0kS Hw

7= License |Extensibility Oﬁgeﬁ?;d E?;?::gt?gr{ IVC® | Interactivity Mfésgry
VISSIM Commercial Yes No Yes® No High High
PARAMICS | Commercial Yes No Yes®* 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
& : Pereira(2011)
2t2= 1 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.
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H 5-5] NSTANSAIS| FAHSY HMOfHs 2t

= Lo|2™ AV QIZHRHM X1 342 AV
NS s 15 08~ 12 1.25
3 0.0 00~10 0.0
SRTHV2X) g g g
F2ok= SRR 80% 90% 80%
QRMOFERL 2.0 1.0 1.0
NE 0.1 12% 0.1%
HESARE K 01% 1.6 01x=
WEMS 01% 12 ~ 50X 0.1%

X7 ARR ) 1.0%(150m) - 0.5%(150m)
E| RS (R A ) 1.0 1.1 1.0

o

O

Z£% : George et al.(2019)

2 ZAolMe SUMOdNM 71230 AlFshe Z¥S 283

AeTPAE LET

- SUMO9A = AEE52%(Car-following mode)® X273 (Lane
change behavior), %A EAJ(driver model)& WrYgsto] A[5FY
3 2dg

- AFEEHYols urRtEe] A9 SUMOOA AREEE= 7] =l
4% Krauss 82, A2FPA5A2] 44 CACC 32 AN

CACC AF % 1YL &% Ao}, Gap Alo], Gap-closing Ao, &

= 39 Ao RER WY, 7} REo] oigt A9 o3t T
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Gap closing Alo] BE : &£E AOJHEOA Gap Alo] REZO] ¥
ot ASS 7FssHA ofal Azt 7HAo] 1.5% v uf 5. ARt

ZHAo] 1.5%004 2% AtelQl ¢ CACC A2F AF2 ol Ao A

g2 FAot] Alo] FIof| hysteresisE Al&otal F M=k 7o €&
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o

At A7k E40] 1.5 wjtel1 744 WAt S5 o 8443t
I 2F A #HFB(platoon)> TWE T3] G

o 20 AFollA 2 7F BAS SUMOE Y3t V2X AlEdoElQl
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(£ 5-6] A HMO{HNIREI0IE) LR} MEFTARISAD

get [ RExy
minGap Minimum Gap when standing (m) 2.5m 4.0m
accel The acceleration ab|||ty ofAvehlcles of this type 26 % 26 1%
(in m/s™2)
decel The deceleration ablllty ofAvehches of this type 45 % 45 %
(in m/s"2)
If the ACC followSpeed is higher than the
. . . Krauss—followSpeed by the given value X, limit _
collisionAvoicanceverride the speed to Krauss—speed + X to avoid 2
collision
: The control gain determining the rate of speed B ~
speedControlGainCACC deviation (Speed control mode) 04
. . The control gain determining the rate of B
gapClosingControlGainGap positioning deviation (Gap closing control mode) 0.005
The control gain determining the rate of the
gapClosingControlGainGapDot positioning deviation derivative - 0.05
(Gap closing control mode)
. The control gain determining the rate of B
gapControlGainGap positioning deviation (Gap control mode) 045
The control gain determining the rate of the
gapControlGainGapDot positioning deviation derivative - 0.0125
(Gap control mode)
- . : The control gain determining the rate of B
aollisionAvoidanceGainGap positioning deviation (Collision avoidance mode) 045
The control gain determining the rate of the
collisionAvoidanceGainGapDot positioning deviation derivative - 0.05
(Collision avoidance mode)
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