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Vehicular Networks QoS Improvement by
Simultaneous Use of RSUs and Parked Vehicles
in Urban Scenarios

Nik-Mohammad Balouchzahi*, Rakhshasadat Kashfi and Maryam Bidar

Faculty of Electrical and Computer Engineering,
University of Sistan and Baluchestan, Zahedan, Iran

Abstract:
By growth in urban population, vehicles have also experienced increased significantly. The increased of
vehicles has led to challenges in the services of safety, traffic and comfort. Congestion in urban areas is
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one of the main examples of increasing the number of vehicles, which has also led to environmental
challenges. To address these challenges, Intelligent Transportation Systems (ITS) have been developed.
One of the key technologies in ITS to solve these challenges is vehicular networks. These networks
increase the efficiency of transportation systems in urban and highway areas by providing a wide range
of services. However, these networks face challenges such as network partitioning in low-density areas
and lack of network capacity in dense areas to providing proper services. Such challenges will reduce
the efficiency of vehicular networks and transportation systems in urban and highway scenarios. To
overcome these problems, roadside units are deployed in urban environments, but the high cost of
installation and maintenance of RSUs prevents their widespread installation in urban areas. Therefore,
it is necessary to install a minimum number of these units in the urban environment and in suitable and
necessary places to meet these challenges. The presence of parked vehicles in urban areas and in
predetermined places, makes it possible to use them as RSUs. Therefore, it is necessary to consider the
location of parking lots in the placement of roadside units in the urban environment so that parked
vehicles in these places can be used as roadside units to meet these challenges. Therefore, it is necessary
to consider the location of parking lots in urban areas in the placement of RSUs. In this paper, a BIP
model for RSUs installation is developed to provide the minimum required coverage by considering
parked vehicles as RSUs in the urban area to meet the mentioned challenges. In this model, parked
vehicles in parking lots are used as RSUs to increase coverage and capacity of the network. Moreover,
constraints have been added to the model to achieve the minimum required coverage and minimize
multiple co-coverage to reduce installation costs. Therefore, in the proposed model, in addition to
considering the parked vehicles in the parking lots as roadside units and restrictions to prevent multiple
coverages in order to reduce installation costs, providing minimum coverage to improve the efficiency of
ITS services is also considered. Finally, the proposed solution is evaluated using OMNeT++, SUMO and
Veins. To validate the proposed model, the evaluation was repeated in two different maps, with a
different number of RSUs and different traffic scenarios, and Packet Loss Rate and Service Delay were
measured as performance parameters. The results of the simulation show the improvement of the
service delay parameter in the two maps by 39% and 43% and the packet loss rate by 47% and 49%
compared to other related work.

Keywords: Vehicular Networks, Road Side Units, Parked Vehicles, Intelligent Transportation Systems,
QoS Improvement

\Mp Ji g Jer sbabls oMbl oyl
oS polie 51 SO T bg,095 sleaSl aleaiall |
Ol a5 wiis wieden & g Joo glraills o

doddo —)

olyad Vb jlews 0y b (dipgd po3 slaans o
5 g )39 Slanl o6 4 Sz SRIBI (g 55 5 0092
YA Jlo o a5 (gebay ccaslails (6,8 et 0
Olpl 3 g 0ad adsi (e 59 9,355 (oeee AT 350>
[1] cesl 00,5 joue ygudin VA 510 5l g 095 Slaws 55
Sgete e g ;055 Sl (538l W) 4z S

Eokd 5 SIS 5,9, Lol ol ()l (s ol
§ CSgw Bpan lie dmiS j0 oddbong ¥l e,
9095 plojl ol poegdle bl gulidl 55 lga Sogll

6‘43;4.3 WAL 0y SN S| 039> 4 @yliwa 392 e
qoame JUS Gyl 5l (gp093 a0 gy095 Slbls))) i

L 5,055 (glosle S sloo,5 Ly ledlbl Jols olSl

) logyo95 G (ol 9 (Sl Sledlbl (43 g o
loyoss 55, » odbea bl Sligzs SeSa,
U‘)"‘Q"“ ﬁos)l.c () JS“: [3, 4] A))Lm‘éaz )BAEA
@S dagy095 (59, p oddoeal (SBjlop g bl
RFONREIE N )e“ Slool> LS slas=lg Olee Cos
bome oo, e JooSS pogdle U wisdi oo oad
e85 1) sy el Jlasl cod b alil s el
g,095 ;S0 b L3, pogdle lag 095 13) ¢ [G]aus

VYO o, ysbay b jo .owload 00938 &l lus
[6]s,ls 501, (OQ}L‘:);.)' ) )
O b Ve g anas clolay Sl Lo jo & el
2909 Al uls sl Shy 5l (S

5 (2] wsd oo pyan 85 sele
Sl g5lul pos o a5 Sl oo 57 (VL S o5

Juezs g ol pl 59 (Lol bYs 51 (S

! Intelligent Transportation Systems
2 Vehicular Networks

3 Road Side Units

4 V2V Communications

5 V21 Communications

SleMbl xBgeay <8l 0 pas o) 51 LU laan e

Boeds @55 5 Sy9ler jshaieds ol sl 5 (S35

0F 2l ¥ 5Ll 1FeY Jl


http://dx.doi.org/10.61186/jsdp.20.2.21
https://jsdp.rcisp.ac.ir/article-1-1249-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2025-12-08 ]

[ DOI: 10.61186/jsdp.20.2.21 ]

S Heb Juo S 0 3ub I )HL sldg 39D 9 slosla S slasaly Olo)pd odlaiwl by (290395 SR AT | Jusg paw aataS Sgug

&

<

AlBais olbls )l ool Sl 5 o,la (6, lae
oS gy S jeoke 5 (Pl cnl o
55 om ey o5 Gl aSs s cadslx
[Blog walgzs 5dy Sl
loasly oo el & b lazme o bl -T
s j9die (glool> LS
(si3,09% 905 pac & azgi b a5 e o bl -F
I ASD gy olml 4 5L
O 58 Bodias gy 3925 4 dzgi b oS bli -8
B epsly &S de cod Wb e b
[3]w 5
$29%9° Siebn p e (Joo dlia onl o
Olgeds 0ol Sl slag,0s5 Joo (nl )3 090 00 4l
Orizes WS oe B ae sleslx LS (slae S
Sl 5 b hme lacusgame (et
Colesys wilonds blod dlie slaad lgicas 9,045
sloxly caal ay e wasdsl) Joe J= L
g o a6 e Jaze )8 (slosl> LS
50 Wed oo Xl Zyd pay dlie (pl asll
0 ol ISel) 09h po Gl gl iy ¥ i
i a b idu 0 0sd ge LI Y 5w o dllis oyl
@lisee gloaca o golaiy Bel, o, 5l Jeols
b Cend o Colpiye g oeal wsby o

Llodls okw )8 RFRLERY

& & £ . & ‘d
P9y Aoy

GAS e )3 loslr LS slavsly ange Gloser
29,99 et 3 Slbls)l (SewS &) jslareas
bl Gl 51 Sy deaSd ol Sk Seme
O OIS s 4z sl 9)50 a5 35,00 Jleliy 039> ()l
ol sl oasasl) slaSol, el 4BS E oje>
(V) U5 0555 o0 )18 55 (S s a0 j5late
boe 3 1) 008k slagyegs a5 (ola el
Sl o wiles ST bl slool> LS axly lgaea
PGl (50 (Il AL 90 &
slaly glagaoils ox8,5,h) b bl -l
OB o eanans 5 s sla el )b 5l (S s )l
63,8 el sbbsaiajls (slool> LS slans]g
@ Olies s gl syl nee e
o )Lsl 63,18 asliy alwsgay Jomd BB 5l Aty
5,5 Bl gloolx S slaasly lodsz 4o b a5 5,5

0F 2la ¥ 5, VY JLl

slaaxly ogdoe oSI5eS bl 50 (29)095 o
30,95 ol bla fyix j ceal b glool> LS
OBl 3529 (ul b sl oo jaia | (5 Il Slbls)|
Lt fazo (o oy cpl 51 2lesds slaws coal
doazly cnl IS 5 ceal YL anie 4 axg
3 st olaa cuai 4y 5L 1 ¢ [3, 7]l 3 Il
Sz Ay B S g D e )3 laasly
SgraS p adde g oS15eS blE yo gl idg obnl
ool el slogtlly oSl bl s a5t cb b

[Blewl aid )5 )18 labs ax g5 5590 4 el 059>

(5132995 (SLaSnds () - JS)
(Fig.1): Vehicular Networks
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Fig. 8: Manhattan map packet loss rate in three different
density states and three different RSUs number
(10,20 and 30)
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