C-V2X z%e &4t A2 Ags 9gk 4 A 7|9k A-Star

[e]
ksb33174@hanyang.ac.kr, hsjo23@hanyang.ac.kr

Communication Reliability—Aware A-Star algorithm for Distributed
Route Planning in C-V2X Vehicles

Sun—-Beom Kwon, Han—-Shin Jo

Hanyang Univ.

a o

Vehicle to Everything (V2X)8F4ol A, xFzke] a7} ool whebx] Packet Delivery Ratio (PDR)©] Sob2 2pdeh Abdole), 2 =&
7S 7o R Ak HRE IRlekE A-star dalElFe] FElE Frel S FRplElE dolx Fale] Eqtiee) webr AAelS: ot
slo] el ARE 71402 A Pl ko] HRE FARFIT B e AYEIETL) QFAR] AlolE flsle] BA AEIEE 714
Bh= WS 319ksdaL, o2 Edfl AJEw o]l Simulation of Urban Mobility (SUMO) 30l +-&lale] Bakel xjakso] EA1 Ao
TR g BAE) T AT Ak ko] wlebA Bl AR wT) R AaE RIS

I.4 8 ,
Vehicle to Everything (V2X)& vision 74+ AME £ AF&81H L} Q1A | By b N

RSP7E Bivhs AlelM S Zher) AFerle] AePdS dushs 2 ok

AQ1 Zp Aol glop FAlql aaolrt rdEe] XgEo] Al 54

ool K9 A, SR A5-S A3t ek o] EARE sfAskat i F

228 S ol8dle] A oR ARFES FAMZIAL ofufe] AT A % 1. OSM Wizard & 222

o] ol vehh=A] Bl 8RS MFOR BgoAFRE AR MBks 1 39S 7140

>

EABol AjEkSo] o M Abg R Ae SAS TEa] 9 AT oE 3 AR RS AN B wRless AT 2}

3k AJE#o]E1Z Simulation of Urban Mobility (SUMO)E ARE519it) 214 3

F& BARE AE ARSIt 8= o 82R= OpenStreetMap (OSM) Wizard 1 x| E-#) o] 374
£ Fa @8] X g Hlestk 4 9l Ax)E ol gsiA sk A A8l 34E 58] Ak, I3 13 o] QEEA] A9 $ies ol

gk 7Fsafc) Heek, SUMOR Traffic Control Interface (Trach) E170M B o] A% ARE Bele 5 B498 7XEES AT 5, AJEHodS Walst
&4 MATLAB, Pythont £-& S 21983} Ho[elE Farkg0=2M, Al ik TraciE 2884 SUMOSH MATLABS: %53 3, SUMOS] xjoll A 9.
BolelolA] FaE<] ofe] Alge] Hlofels A& 4= QIH1l. £ ARES U, MATLABS S8 218 Alofslsich

2 ol Aol We B4 FA0] Vg AR R S RSUE 2 wAlRe] Al 9jsh, i AU wRTRES Ao
Telo] 4 vlgoR H2E Pishs YaelEdl A-starg AVIEH, Road  addxmiell Aosiolrt 2wl ARS VEhlE netxmlzidle] wxlEE

¢

Side Unit RSU)E &3l £ ARkiaL Aee] AAFAE gjeldh) o] junction, T2+ edge® 8 FoJ9)th Junction, EdgeEl 12 $1019.11 Figure

0032



Egozge] 2000¢H
actor2Fge] 500th
A = 5] 10step
CommRadius 50m

E 1AEHeE et E

Aol EEE TR o ARARE F BAAE AER Actor 2R
rouxml el Zo)Elo] glom, SUMOA Al3h= randomTrips 71%5-S &
K] AR5 APgsioich Aol AlRle] U 4 o] ARk E fA
317] $1514] actor 2] A AL Istep time 02 FU3IT) Figure dell
TS =E Adeieh, s el viere] Aol FvkE AV ok A
Eigh ol AW actor AR e 9] QlollA AlE
w7 SRk

A3 RSU= 2} aapze] el wixl=e] ik CommRadius H91 W
o At} $4kE- ghar 7Palglom, ZF RSUC] 9 QlollA] dg A o il
o] Al HiES vetal] ffaiA alfF wishle] Ale] Wies AlEsle], U
1 Packet Delivery Ratio (PDR)S: A-8510] ER%5 7kteic], RSUE 4418t
ARE Fol 2 o] wE dRkE ellolE gk WiLabVeXsimAEeo]
19} Line-of-Sight (LOS)E “7daiM ARRE Alute] el xjke] wi=td
PDRE: 7ok, ofwe] ke Frelg ol tilsisivh2]

]o]};] /\Eﬂo] IL\J—

M. A-star &3 F

A-star Qarel5e: 715 tejEe} (Djkstra) SaelEold, FelsE g4
£ FIsle] 8820 s Bk ke YarlFolt) & Addks
EAA A ] Ao} Salcke] s S| Hhdek FlE s AR n
g0l v e = R (edge)d W, step B f(n) S A1)} 2

o] Atk

o] A=

f) = g(m) + h(n) 1)
h(n) S 005 Pl TlolsEw} ok} Selal) 2l B
g(n) & A T3 72l ek, Qaiale] ol vl g(n) = A2)
(5} 20] 712 FHE Cas0(€) S PORZIE HLE o (€), Covertap (&)
Tl eI

c(e) = Cpase(e) + Cppr(e) + Coverlap (e) )

2 v)g

9() = Zeepatn to destination ¢ (€) 3)

FeE 3 h(n) = A @3 2o Aol 5444 goal 714 g 7]

d(n, goal) 2 &2 “siel] gk He] 75 g, FAIEAel iR 71 A5
& gk& Theled 73 = Sk

h(n) = d(n, goal) + 2 x B(1 — PDR(e()) 4

8% T4 518 AMLE] Coperip () ol WA, edge A B lg<] S718}

| B2 $50] dofd A, o ARE Fsks nlge] A S7tskl H=

0.7
o 06
g
o 051
hif
04
0.3
0.2} Min-Max value Of PDR with high overlap value
Average PDR with high overlap value
01+ Min-Max value Of PDR with low overlap value
Avarags PDR with low mlor!m value
0 'S
o 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
Step

ad 248l A3

2, 1T 8 e i b sl

V. 49 243

T8 2= 2000the] EgoAlo] xS suiele] wil
ZAAQ1 PDRe] 2kS Lk SOtk 352 overlap value (Coperiqp (€)) 5 2L
TG AFES T2 A AR AR Bl HEEE A wekAR
ApFEo] WA ool miAlA| Hlom e, PDRe] Faxglo] drios v
FESIQI S5k et PDRI: o o2 Y| lmgso], A Ajkae
L e

wkE overlap value (Coperigy (€)) 5 25 A
Bolz, g om vhe Tl 2 AEIS oA, o HA &
Egorlafee] T3 422 Ak slujsigltt 1 A3}, Aj=fo] Aoz &
AR =2 2 S0, olel] nlehA] Bl BiE AjRke] PDRo| FdESICE

GBE 0010 I’%

(3

|

sl
it

THE i er 9

lzllrg]_

<

.28
- Selre PDRE Bl i vEAe] S4=E gjotslal, EgoAlaks:

TAAAN FHBISI, 2 =EollA ARKE AR 7R A-star HarelEo] &

Hhe) AESE-S SIBoP] 5 T B slelvlelsl ETLS g
3 TAAR 12 F7Ilo] sl FelE el et 4T 7ol
A0E ok

ACKNOWLEDGMENT

o] = 2025 g GIRIE M2 Al oR d Al 1ed s

A& ol 480 $179] (P0020536, 2025+ AFASFAIIAVIEAIAIR)
R - (R leReh o] Ao gmddyAde) A|eks ol =3yl

$INo. RS-2024-00346319).

2 3E 3
[1] Simulation of Urban Mobility (SUMO),
https://sumo.dlr.de/

[2] V. Todisco, S. Bartoletti, C. Campolo, A. Molinaro, A.
Molinaro, A. O. Berthet, and A. Bazzi,
of sidelink 5G-V2X mode 2 through an open-source
" IEEE Access, 2021

“Performance analysis

simulator,

0033



