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Traffic Congestion Management on Urban Roads using
Vehicular Ad-hoc Network-based V2V and V2I Communications
Ryu, Minwoo-Cha, Si—Ho

{Abstract)

urban roads in smart cities.
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The nodes constituting the vehicle ad hoc network (VANET) are vehicles moving along the
road and road side units (RSUs) installed around the road. The vehicle ad hoc network is
used to collect the status, speed, and location information of vehicles driving on the road,
and to communicate with vehicles, vehicles, and RSUs. Today, as the number of vehicles
continues to increase, urban roads are suffering from traffic jams, which cause various
problems such as time, fuel, and the environment. In this paper, we propose a method to
solve traffic congestion problems on urban roads and demonstrate that the method can be
applied to solve traffic congestion problems through performance evaluation using two
typical protocols of vehicle ad hoc networks, AODV and GPSR. The performance evaluation
used ns-2 simulator, and the average number of traffic jams and the waiting time due to the
average traffic congestion were measured. Through this, we demonstrate that the vehicle ad
hoc-based traffic congestion management technique proposed in this paper can be applied to

[. A& theFe BAREC] WAk ik 2
=%  UEI(VANET, Vehicular

T

S8 S7bekal Qv Abegol ofdl E2o|  Networks)E &-8ste] oleldt wE AFY FAE
al2st7] ek S At A =S HES

3 WAk, 87 o, ok dgad T3 2 A3 A 7& A1(V2V, Vehicle to Vehicle), #}
7

ok o]—ﬂ
=

,i;
e

Ejr|tiof a3} gAY

Q1 7k §41(Vehicle to Infrastructure)
AREARE AT AQATAAAA) =) 2w e xate] ok thoka qlElg ol

N RO £2



A fEZ HE

9= 79 Vavel Vol EA1S A

48 A 2249 1F AT #

AR~ AT £ 5 e 1% 1H4]. =
S YEYIAE A5 e <ad 1> ol
2E we} olgsts AFEd w2 FH A4
W ZA|(RSU, Road Side Unit)E ] ]
ANV A} AP F 2
(VZI)—C 5 80211p WAVE XFo
DSRC(Dedicated Short Range Communications)[4]
ARSI} 2ol AAE RSUSH AFfell HAf €
Z7](OBU, On Board Unit)™= DSRCE A3}
71?4 g2 gk DSRCE V2 e 2717

2} o=

N
of o

O
it
L
=,
v rﬂ TN A S T

E41(100m &A1 A2l olsh), 4 of T F4l 7,
OS(Line of Sight) & A& 4= U= T4l 34 52

ALK, 6]. o= V2AE 8 56
A3 7=

s—@% A

GSM & o] A8

ATH7].

<ad 1> AF J=F HEQL 72

A o= HEYAE 913 Y TREFS
A 2] 4 (geographic) 2H--8 ¥ EE=Z 2|7 9topology-
based) 2F-HOE Ui & Sty EZZA7|HE 25
g2 oA X2 NE H (proactive) ZH-B I} 2 HEH
(reactive) BB O U 4= Qlrh ZEEE g
g A 249 daglel 4 2" ARE A
akaL glofof gtk uehM 249" ARE A7) A

ﬁﬂﬂgo] wYgle] BREAAEHAG. of3
4L GEH g A gle SAlo] vt
al

o 2o 4SS wHHA R A

2
3

olr _llm 2
i M

i

%}

b
of

% =g YEYAE PG AL 9w
S22 ol5a] M BEel 1l 93
7 oIz 4 a}%a E s U7 22

ol DLW AP BAAAAS 453
A2g 3l Ao o 4oz s ey
By ZEEZe AN 99y EzEZdn
@tk b3 HEAQ foEn 99y rzeze

AODV(Ad-hoc On- demand Distance Vector)©]T.
A ey TREFE Eiiﬂ 7]k ‘j)r"ora =
2EZ 9] o99 RS fAekA o x
EEE et RS AR A5lS XL%H?}D}. A
PEZ VEAE AFE] WE o)F £ UY
i o]E \:I]—'J]:Oi o) OH W 3k E%EX] Ao

gt o]z Qlel A4 ghed TEEZ0] K3
7[R 2hed ZREIRGY O gt 7 o
A AYH  #HeH ZEEFS GPSR(Greedy
Perimeter Stateless Routing)©]Th mHhA] - 3=
M= A =g MEYAE sk Vavel vaI

[o

TS &8 wE AT A HHE Vesta, A
F =g UEYAY txAl 7 heE ZRES
2l AODV®} GPSRE &-8-3o] Al =& 3H7 ol A] 9]
e 7FeAE ns2 AlEECIEHE AR AFE
=3

2= AL T 2 280K A ol
=5 UESIAA EFT #eE H3 A

AODV$} GPSR X2 E 9] Ex
71&3t), 3gAME A =S
Eus #eshr] e
GPSRE A&3h= ‘%}%ﬂ
= 3N 7= 7
gt} 540X E 2

3k},

w2 o el 1hefs]
|EXAE 53
WS 7]E38al, AODVS}
ato] 7]&dt) 4ol A
HE oigt 4597HE 7]

2 &5 Al thete] 7=

=

10 A182 M22



A fEZ HE

9= 79 Vavel Vol EA1S A

48 A 2249 1F AT #

0. o A+

e I o e S e e O e A

& AN Aol WWs] wAgska i,
Ao} S7F 9ol g ATo] s T8 ol
L2 oA AR Aoy aE ABgo] WY
I AgHA ogob B, ofdt wE AT A
A A& deA AT sno = 9 Algte] 25
o ool 2 =wel M= A =S YEHAS &
gato] e ASE Astaly] AP e VEdta
2 gtk olg 98 Vav FAlE vaI Sals gt

g

m, A =g UEYIY] Fo F ZREZIQ
AODV$} GPSRE &85l A5S Hrlsi),

AODV 48 ZREEY 2¢d 428 448

7] 91ek 97 Z2l9(flooding) S #As}lsl7] SlEl o

o) Al MBS AL AODVOA] 22 wE

= A %L&.]% 93] RREQ(Route Request) 7!

[e)

];ﬂ Hitﬁ’ﬂj\go}l oxJ LEEO

=y
¥ ARE mgh A% =E= RREP(Route Re

= Eatap vl O] RREP JH?L% bl
A 4

lo
Ho
N
o
.

H
ElE d¥git). webs] GPSR Z2ES
of tigh 914 FRE BT Gojosit).
< P AFA
GPSR L2 EZF9| g8 n

FVhE =EE A

o
4
F
|
J
—Ll
gl

>

iy

fa

2

N

b

I

o o
N

PO

ol
)
X

e
P
o T
op
ok
o
fel

AR 242 s 7pkE o] »EE ut
aHA] Fohs 49 24 YA M (local maximum)©]

Agitt o]2]gk GPSR TREZY| T8 Rrox &
WA H o] WAEE Bt Ry} AR GPSRY &
T REE 24 WA S gsbr] s 3 B A
& TR oY ¢-3] AES =4 WAo] W
g o M9 F4A] wmEsX| o] AT Hg ¥ 7h7}
wEE W 7] Alg g o] 24o] HHEEY
RER HAEs Aeth

e p A

oz o

GPSR THA] &4 &

. V2Vl V2IE ARE3E a% A= e

g
ST S N
i offt

of
1o,

I Ao > o
D)

N
>

o
ox

e A Ué?& d=, A% o}ﬂ
gk AluhE] eolth <19
WAFR A AF AFo] WA o}
, o] ArE= A< RSUS 93] ¢
ol Al e a1 133 watEe] RSUE A E Xd%%l
o|2 9l&] w% A|To] WA FHF st wWAR

E—UE;(]_

_Yl_rjl

O =SR] 1]



A =g HEND 71 V2ve} V2 BAS AMEE A ERAA Y 1 AF A
§ AZe) a3 Ael B4 Wel vz 19
» X i s 2t Al dste] 43, $14), 0|59l o
“ i 3 RS Q7] A% B9YS Aok Ak <
>t B R4 AR ol Bjg LEAZ B
; i drzlgoltt wE RSUE AHAlel B4 W9 el
i U @8 g s 440 5 917, o) 59 4
B memess s SO s aqan oY 289 B AREL o) 4
q; T LT 9 gus reuz @49 RSUE Al e
AFse] Jug Agdtel 54 AA0IN 54 W
0% o|gah A5 Wreh ofF SRS Tuke.

<% 2> Vove} V2IE ALgE 1B AZ By 4

Hgoz JAT oHold AFge] Tdo] +E
A AR olF drE WA & Y=F v

3.2 &agF A

Input: V5, SV, SiVp SCr—false
Output: SCp SC

1 for J5V;in SRSU;
2 SRSUj requests S;Vs SV, SiVp from S5V,

3 SRSU; calculate SD; SAV using Equation (1) &
Equation (2)

if 5D > SDiesod N SAV > SAVirepaa
S(p < true

else
S(p < false

end if

50 < SRSU;

O 0 N3 N Ul W

SKSU; send 5G 5G, SAV, 5Vp to adjacent SRSU;

11 SRSU; send SGy, SG, SAV, SVp to S V'V,
12 end for

if GRSU receives 5, 5G, SAV, §Vp from SRSU; &
SV

14 SRS send 5C 5G, SAV, §Vp to §VV;
15 if V5=5G
16 SV, selects S with min(S,Ch, §C, )

13

17 end if

A A9

Ti dele 54 Azt

SiDi Ti A7tel] B2 Gio W=

SiNi ARl B2 Si9] Ak 4

SiLi Ti Al7ke] B2 Si9] o]

SiVi E2 si9 7} Abe
SiRSUi E& Si9] 7 RSU A

SIAV TR Gio AFEY Wit £5

SiVs T2 69 Vi £=

SiVL L2 Si9 Vi 914

SiVD T2 59 Vi ol%F Wi

SiCD LR Si9 wE AT 3 o

SiCL T2 59 aE AT w9
& el A Ak vavel VaIs AREEE i A

T we] e RSURSE AAET 5 RSUE @

olul 54 AT )l £ S
0% oFelt AREe WEDE 4 ()3 2ol

o

12 H183 M22



A fEZ HE

9= 79 Vavel Vol EA1S A

48 A 2249 1F AT #

SD—SiNi 1

ol7]ol M SL=
o] ApeFo] Frolu). ik Ak 7ol L3 ke
olgdte AFE B FE(GAVE
at},

sy,

Y @

SAV=

SRSU= 57 T; ARl AZ9 SDSF SAVY A
Ao A% A Zh(threshould)F} BlaLsto] 1w ]
< 9¥(SGG) dAdtt) Wl SDoF SAVE BE A}
A AAG B} 2 Aole SGE true® A5
i, 914g RSUEH A4l &4 el e 2E A
FEG VA 1F AT ARSCS, G SAY,
SVpE Agd ojul SDg SAVE B Al
AAZL Hrp A4 & WE ATo| HaryE
Feelnz, °l°ﬂ ek gk
SVVRIA ddste] AR Ader
g 5 %E% ?‘&E}

Tkl E—%é Ut v SRSUM 54 AFHSY)

114 AB(5C, 5G, SAV, SV)E
o] 4 XMA Al Hé% o] A

A9
3

N

2

29 54 Ao
S BE AN WE Aol WA
52

25 Y

oo X g 2 jo

g

3.3 A& Wt
w =l A Ak s AT HeEE AT 4

©% 59 Zolo]iL, SN ER §

V2 e A of=E EYAY] Fo ghdy Z'
E29] AODVS} GPSRS AHE-3HY. AODVE #)71&
A% g8l hzelM SRANA 2BeE ARE

AAse EZEAVME T2EZE B =RiAs
RSU7} #39] &225-E7} |tk RSUE <3 2>¢| 7]
el et o] A0 sk 2 s
oMo WE AT sl o]F A9 EA
9 W] e X}a* 7} Qg RSUERE HF
» WE A|ZFo] wAT 2 do
deFoaM sl A HelM TG w
oA %‘E% gt} GPSRe 97 d4S
Y A2E AT Z4a glo] A9 o
7V BAA weo 7k wER f7)
w2} GPSROA = BLE o] - mEE
HE AEdfoF gk o)& A3 7714
A S Bujok gt} GPSROIA % RSU7Z} 2
< A HH, <& 2>°l| 7]Ed
& T €k

rl

(o

HU
il
2
o
off of
it ook
©

2

e}
(o ofN
i} © tlo

[
ofN do ot X K nE

ot
R

T

Ho, ofr
>
o

; to

2
0,
=

¢

=
>

OFHJ

mSi E
=

R
oN >

v
M

RER B

¥ RolA] Ak WE AE el e ey
S457) 9190 ns2 A BAOIELE Jo R B
S $31 28 AT A 92 A%E 9

]/\1 Avg AODV

o

Kl

GPSR

O =24 13



A fEZ HE

83 7]9 Vave} VoI BAS ARk A m2oA ]

s AT #

<% 3> N Eo|4 Ty
EEEL 49
T2 7] 4000m x 4000m
WAR 87
A AE W 250m
MAC Z2EZF IEEE 802.11
Ed Bl CBR
= 2 Mbps
H7 27 512 bytes
Hl 2 F7] 1 sec
A 10 ~ 100
28 Lx 0Okm/h ~ 80km/h

o= Aol o5 Slate] A ofF

o]E]¢l VanetMobiSim®] wx}2 RS o] &3}
87jel wAR RS 7 ERolA 7 mro] &
g} 912 FS ns20 AL A EH oA Azt
AF wEE 1071 F7He o i) 2002 F2F A
goldS Hestglon], vt Z7} Al 3W9 A&
1A dste] aE Ao ARk} o] gkt
23k AlSlESiT

R

il

{0

é m rlo F

A
S
=

O

v

AODV
90 GPSR

Average count of Traffic Jams
(54
(=]

Mumber of Vehicles

g9

<a¥ 3> i WE x

<1 3> B mRA A9

WS A

obet= WE AlE A
°HS- AODV9} GPSRl| A-8-8lo] -t F7}ol| w2
A W% AFo F5 Bl Zo|t) <1 3>4

<

1ol Az 7ol AODVY GPSR EF &9 217}
S7HESE A WE AT U sofye AS $¢
g ¢ Atk olfre w9 LAt F71sk w7t
ol

Aol A] Okm/he] S22 A7) 9]

Jl‘d

“r
b
n
N
L

I

0% 913 4 91, 94 AODVS] 49,

7
5\\— ]'7]' 507H—|—E1 %Zilo],yﬂ ﬁixﬂz’] /\7]_

A o koM

A17F MASEA HAsE Aoz Rl 4 9tk
HhH o] GPSRE] 4ol w9 217} 072 Z7}
FAT

Tojol Bt WE AZ9 S} FA3] ZlHE AL
slg 4= glom, 1 ol mE=vF F7bEl uhet
Zb wzkz oA Okm/he] £E5 7HAE =29 At
7t w438 S7hEel wet A9 =g A4 9
g 922 W3 (right hand low)2 <13t |7 x|<A0]
A o g §AE 4 9t

<% 4>E AODVSF GPSRY| =& F7}ol| whE
WF * ﬂ% Azl gk AlE o]l A3E Bl Ao
>0l A B A3} 7] AODVS} GPSR &
A7} 207K 9t s Al ARt
% gl o ok 1y == At
AODVE] BH# WE #Z A|7to] Z7}18)
& 4 vk Lol <™ 3>9] At
A3} o] AODVE] A4l g} 2498
A wso olsdt v E—éi?ﬂ
A 28 AR7E BolAle |
wolrh. 1eu m=of At
s AODVQ it W AT AR 485H
al e ==Y 2t 71
E£57F ARG A5 7] ol
o] Aox7] wio|th WHH GPSRY]
2

A Hd aE

o X 4t ¢

g 2o a4 K
;:gzmu

ro*‘»LH)

N

m

ol Ogr _1@ '{E rlr j_,ﬁ
ok

R oo 2
O ox HU >
Emimﬁmb
_0|L_>",
)
ofil

o2,

o]

i)
Jz
kﬂ o,
>~
N
R

ox Hm w ofN
o i

frtl

N,

1o

rE

14 H183 M22



A fEZ HE

9= 79 Vavel Vol EA1S A

S8 A E2dA9

s AT #

A% Aol F7EHE A2 BT 5 ok
ol GPSRY 7%,
) st 1 Ak 2

[
1o
_11-)
\(
)
(e}
3
=
il
N
)
>
o
>,
\I
2,
£

10

ACDV
GPSR

Average Time of Traffic Jams (ms)
(=] =N (8] w = w =] =l [=+] w

40 50 60
Mumber of Vehicles

<19 4> 97 iLE AZ A

Foll e B3 mAe mR Al dAys)
’ = EHZ%*M % &tef A =
¢l AODV¢} GPSR

O

[e) =
= = A
2 Ads) 91 BHe A, A e E
3 ] A

¥ =R Aot

T

i

—
—_
—

3

S-H. Cha, J-E. Lee, M-W. Ryu, “Directed
broadcasting with mobility prediction for
vehicular sensor networks,” SAGE International
Journal of Distributed Sensor Networks, vol. 12,
no 7, July 2016, pp. 1-9.

M. Ryu, S.-H. Cha, “Mobility Prediction Based
Multi-Directional ~ Broadcasting  for  Both
Highway and Urban Vehicular Sensor

Networks,” IEEE Access, vol. 8, Aug. 2020,
Pp.148595-148605.
ERERERE NEREEE

7o) e UALE ¥

o] Wt A7
¥YY “mE” 1]

AEad g wets =], 134, A1E, 2017,
pp. 79-85.

TR A&, AR YA A58 A
A& A A Auo] 2~ A B 315 T "Rt

A B &= ],
33-40.
Dedicated Short Range Communications (DSRC)

A7, A4E, 2017, pp.

Service, Federal Communications Commission,
https:/ /www.fcc.gov/wireless/bureau-divisions
/mobility-division/ dedicated-short-range-comm
unications-dsrc-service.

Fr=-ol g0l Fd, =9 DSRC 71+ B &
fﬁ} % FWesd  Ans, 2001,
https:/ /www.itfind.or.kr/ WZIN/jugidong/992/
99201.htm.

Lok PR & F3 AuAE 3
V2X 5’\1 7] JJ_—rﬁr &%, TTA ICT Standard
Weekly, Al 99135, 2020, pp. 1-5.

NN =24 15



A e YEYT 78k Vove} VoI EAS AREE A E2GMY 1E A% B

n A2} 7] .

202149 74~%4)
At AR
TR Agd
20174 19~20214 69
KT Aldl72 dejd4
0124 28 Rt BHE A%
(g
[ 20114 29~20164 129
219 AT Add e

H
kN
74

(Ryu, Minwoo) BRS¢ ATAEY, AREA T EE
?é%% A YENZ, AFEA

E-mal : minu0921@gmail.com

20094 32~87)

A4l Beridols i

20209 39~20214 2%
Auckland University of
Technology ‘%L'jrﬂ‘r

20049 28 Fethda e 3
(33

19974 79~20004 2¥ g4 Fgod T2

A = Adel 4l
(Cha, Si-Ho)

WL - HEYT He), AFEA EAT,
AE s, eaed

E-mail : shcha@chungwoon.ac.kr

E=RARY 90929 59 259
s A 90229 69 99
AASAY 20204 6¢ 129

16 M182 M22



