2021

o
SH e

A, HeA, 2184, Mugerwa Dick,

SER

{imnyj, hschoi, yjshin, dmugerwa, eslee}@cbnu.ac.kr

The optimal selection scheme of the rendezvous vehicle that relay the content
based on the time—space graph in Vehicular Networks

Youngju Nam, Hyunseok Choi, Yongje Shin, Mugerwa Dick, Euisin Lee

Chungbuk Univ.

=2 T2 18] el e AREe] ol JRE ¢l 9l Roadside unit & -850
A-g3 agze a9 9 2R IE BEdR e A%, o Al A4 dAE F
o] X Ao e AE sk Wks AARY. AT AR AbEe] AdEl= Eﬂf?} ERE]
S7H 82 Qlste] VA =el] HA B2 FEe T 3t H=e] FaE £017] 9k
FHdl eHdd AH=E 7ML = Aol EAY A, IATS FaA S AR
SAle #8te] He=E ddshs Wk i ATt {]33541 ATk ApREREe] SAlvte =
= Ad=E /A e E‘:LX}/] ARt A ARE 3= Aol thsho] Fgre] A7) wiEe,
2 =E 4= Roadside unit & 83t TF A9 HX]Oﬂ ]‘?}f?_ HA] A AZE ALt
ot eke AT Convex A sHE Folo] dojxl da AR AFss &8 4,
S Adstd 5+ vk

e AbEE+=  CCN Ql Content-centric ~ Vehicular
: = Network(CCVN)7}F  &#&Ql wWetez A  uF3Hx
HT AF VE 2 FA Sl ZHo=z Qlstd ATH 7]
Vehicular Ad hoc Networks(VANETs)o] & 7+ F4l CCVN & =3 a3 37 )A Zi“fili ATAE 27
WENIZAN 2= 1+ dolHE dad 5 A HAT[1]. gt Z2EFo] wol AF7F HAG[R]. HR= AT A}
A5y wF A=ES 9 ofZyAelAS AT AN Z2EFe dd F gy E}'& F gHo=
9ate] gFd  AFE(VIC's[2],  CarTOK2000[3], TREt 9d F gAY A4S, 8 AP B4 ¥y
Car2Car Communication Consor-tiun[41)°] X &= A} el Agt FalEn), Zpee] 4 H7F AA] 7] ",
VANET of #3F @& =FoA bdS 98 Fa A28, SR7F w9 Ak 3, EA] A4 WY S olF=
TE AH2~E Y vt A HJe, 1 MAE 9% Gale] B WU EAEA Hoh uwEA, gd F
T2 AHE AzE AKRIE 33 Ax" 5 OYe galo]l A9 go] A#jE FEo] wrh tE F A9
ol &g Aol o] thFo]HATH5]. AL HITDIAAE AL FL3le] f WL 9o
VANETs A= B2 ofEgAlelds Fstd AFES BA%T, BREIJAE wAXE BE 2T
AR Al A”ZE FREAY AdsieE AS Al BEEANXES Fo2H U] He A9ds g4 ¢
gseh(6]. 2=y IP 7|Hke] B4 2= A oA ST RAARE 1 wE @ Edo] uASHA "ol =g HE
AgE FaAg] ool HlE&AHo|tt. wEkA, Content- 5 gae PEkJ oo Qlate] ddo] AF &7V
centric Networking(CCN)& &8}l &EZHS o]l&A Uﬂ—Eroﬂ, 8 A AT AFe AAE FAS] A5k
374S AT CCN Oﬂ’ﬂ‘i Ads gl QoA A&HQl BREANAE WAX7L FrpHoz st
Ael=e] olgS 7Wtoz o]Fojxl. wlA, F99 Atk
w7 93" ARNMZEE UK 3 o Z'RlE AW 7EA mEbA, B =2 A OH9 ded e A"EFEl
8748 AIsA g1 8H3 vt Y HAR=E AWZ 7FXa 9= Roadside unit(RSU)S o] -&3alo] 713
Agsict, 53], 2% 3ANA AF T Ad=E HAe AG AFES A-FH aYZE ez
AdstAY T/ F AdE o)FER AF FHAHA gAagch e o]FAHLS TEE AN glow

1096



o] WA AFgAHem <lete] dFo] oA &7
wjtoll, o]& &-&3te] RSU 7F &5 kel 8% gl
A =5 Adsrlel HA9 Agdss A4eT RSU &
ARl = Ao st 7] wiol, gihzE doFd F
Kneow, HAstE S xRl Rendezvous AHFES
g&st7] wizel, AEAde] w2 W oblet Fadk A
Zollnt B4 &) wiel EY ARE Y & b

=
rfe
r

ARE 7MA 3 = RSU &
Ao g A=
3t Rendezvous AHS A|IZF-E7F =z E F3
sty WA, RE A2 wARoA AHARE AY
o] &A%ty o &FEL Markov Model & %3}
T Y. kA, T o] 7 HA2=E olF Wk

o]

&l

o
2

2}
P& deo] Add 7H A2 EEE AN

i

N 10 O o @ pot

> B o po fE Y o e e it
S HE i L oodd ok it X uft oo rl

CdlE Eol Aol M A FA AR
& ALt 7 A=kEiek 3 749 FEol EA43)
o, & 9 7HAe Aerh EAs 4 FES A
A Feke] oA ko] Uil A AkE A (D3}
Zol & & Slr}
E[tignn] =Xio1 2o Plicpzjt?ojnn(kv D (1
=, 714

A7 Azl 71 T ABe Adge] Fr)
wWeld, 7 WA wE Agael JY 44 Azkel 7

S Pl AR, ddo] Hie AT AFo]
B = Al A BlE AA A oA
ArrElojof st} Rendezvous A 2% Bl =

A3 e FF ARE WA ) Adzg A
ool 9y AL Wt AP AWxE Agsjorat
Wb, 7 gl Wl FF AR s ARe
A W] dololok vl AP A Aol ZH
A9d AEe e R, 2
Aol AWsle] FEFA WAL dopatt

rov,rend req,rend reand,re
maX(E[tfonn ] + E[tcogn ]) X ’fuse 1 2)
S POV (I 1) £ priver S EredT€™ (e, m), VK, VI, Vm  (3)
req,rend req,rend rov,rend
teng (k' m) - (tm:et (k' m) - tgnd (k' l)) 2 tccieliver(4)

Rog= Enen®™®l < 1,vVrend )

e rendezvous AEHS o] g3te] 8% AW=E
Ao e oF AFA HEd F A= AR

AW Ad Aol b e ARL AE
AY 47 AFL AN 9 AFF 20

1> K2

g3l AkAFoz AgHYth A WA
o B¢ Agozry AU2E BE Wix A

M 2L > N[ & of ol
O I AT )

o] 24 AFY} JdAFE A Holojor i
Abgolt), & WA F27AAE FE OAHoREH
=25 BE oF T Ao A" oF 2
Ao A AEAEE AEs= Agko] FRH&op e
A ekapaloltk. Al WA ZA2AS rendezvous AHES &

= Agshs Aot

of AASNL B, TR ABoEVE 87
Al AN2E AT 5+ dE AP T /Y A2

1097

S rendezvous AFEFO R
58 Hgsed 5

)
oft
1o,
o,

o ofo iz
<0}
( rl_r
> 2
RN
5
-
Kl
gl ofr
N
=
o
[l
ol 1

ot

e 5ol 1Y FL

I
1> ™ ol rir
=,

fon 2N X

tilo
ol g
:IOl:t
i
(o3
=
2

endezvous AHOZ
, TH AT whE AR
sl AA AIZES AsksiH o]F 2
4 5 e FHo=
o835 S ARbsEAT dg A7l
sk 215 ARt Ag gES Hdglelglth sk
% &8st AHE
w3t gk Wk digte] A HA
oF @7 Eael oel e A% a4
2AEHE B3 HH9 rendezvous AHES FLIE
stk oo}

2

e
r

L9 ko gy
o oI olr
>
RO
o o,
ol-m_—g
A
2

ﬁ>~1_,
ot 2 1 ot

o]
o
Ol & X, ol o
2
=
v
(e
>,
)
i

r O g
o N o
s
v
=
lo,
=
®
5
o
@
N
=
o
=
1))
)

ol M
il
o

220

il

M

al

[1]1F. Liand Y. Wang, “Routing in Vehicular Ad Hoc
Networks: Survey,” IEEE Vehicular Technology Magazine,
Vol. 2, No. 2, pp. 12-22, Jun. 2007.

[2] S. Yamada, “The strategy and deployment plan for VICS,”
IEEE Communication, vol. 34, no. 10, pp. 94-97, 1996.

[3] D. Reichardt, M. Miglietta, L. Moretti, P. Morsink, and W.
Schulz, “CarTAKL 2000: safe and comfortable driving
based upon inter-vehicle-communication,” in Proc. IEEE

Intelligent Vehicle Symposium, Jun. 2002.

[4] C. Consortium, www.car-2-car.org.

[5] E. Schoch, F. Kargl, M. Weber, and T. Leinmuller,
“Communication Patterns in VANETSs,” IEEE

Communications Magazine, pp. 119-125, Nov. 2008.

[6] M. Amadeo, C. Campolo, and A. Molinaro, “CRoWN:
Content-Centric Networking in Vehicular Ad Hoc
Networks,” IEEE Communications Letters, Vol. 16, No. 9,
pp 1380-1384, Sep. 2012.

[7]1Z. Su, Y. Hui, and Q. Yang, “The Next Generation
Vehicular Networks: A Content-Centric Framework,” IEEE
Wireless Communications, Vo. 24, No. 1, pp. 60-66, Feb.
2017.

[8] U. Lee, J. Park, J. Yeh, G. Pau, and M. Gerla,
“CodeTorrent: Content Distribution using Network Coding
in VANET,” in Proc. ACM MobiShare, Sep. 2006.





