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Parked-Vehicle Assisted Data Dissemination Paradigm for Urban Vehicular Ad Hoc Networks
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Abstract: Vehicular ad hoc networks (VANETS) are characterized by high mobility of vehicle nodes, intermittent connectivity, and rapid
dynamic topology. Data to be disseminated can hardly be kept within a target area, and therefore cannot provide continuous services for
the vehicles passing by. Motivated by the fact that there are large amounts of roadside parked vehicles in urban areas, this paper proposes
a parked-vehicle assisted data dissemination (PADD) paradigm for vehicular ad hoc networks (VANETs). In PADD, the parked vehicles in
the target area are managed on the basis of parking cluster, the data to be disseminated are forwarded from the data source to the selected
parking clusters, and the pub/sub scheme is adopted to achieve data dissemination within one hop of the parking cluster. Theoretical
results illustrate the effectiveness of the proposed approach, and meanwhile simulation results based on a real city map and realistic traffic
situations show that PADD achieves a higher delivery ratio with lower network load and reasonable transmission delay.
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Fig.2 Time and channel utilization
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Fig.3 A sample scenario
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Fig.5 Weighted connected graph formed by parking clusters
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Table 1 Effects of 1 on P,
F1 P kAN L

A 0.2 0.4 0.6 0.8 1
Py | 0.285x10™* 0.265 0.835 0.976 0.996

FRATTA I AL Bl A=A 15 1) 5 3500 2 0 P A\ 0 AU, 24 2 0 s R L AU N A A T 1 I 18 T P 3000
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Fig.7 Road topology used in the simulation
K7 O R EE ¥ 4h
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Table 2 Roadside parking survey
R2 ERHAELGR

Street Policy Density (veh/km)  Average (veh/km)
Ro4, Ris, Ras No limits 280~320 308
R37, Ry Strict limits 15~25 21
RQ], RIZ; Rzg, R45, R56, R67, R43, ng, Rgg Moderate limits 72~180 95

TE 3 AT AN 2 PR PR A5 T P 5 T 4 A0 ) P AT AR K DO AE SRV 9 9152 4 PR BE Roa,Rys Al Ry, 158 47
WP ARH AR B> A AR AT (K B B Rag A Ry, 57 425 L BRAIR, LI S5 B4 0 1 20K B e A A2 AN 2 4 7
5 FCAt i B 22 B BUBOE TP S AR T 5 AR — AN RIS B A B A5 42 BOR AT BRUE AL I 2 FRATTIE X
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TR R 20 4 41.40 43 Bh (bt 2200 27.17 4381 BRI M5 Bl B BRATE B 30% 0 42 3 AL S A0 ) To 2k
A5 66, 2 55080 5 R AR AT ZERRAET L2 A8 C RS, IR L 60 A5 4 F I EAT S FeA 14 o0 X I i i
3 ST AR R 3K A B R T — o 1 R AR B o T AN B, 1 H B DX 4 s O AN 7 B X
AR X3 A TSR K 88 Bh 42 L5 R 20%. BRI S Bt B L3 3.

Table 3 Simulation parameters

®3 BHSH

Parameter Default value

Number of vehicle 200
Vehicle velocity 40~80 kph

Size of data message 1 kb

Interval of beacon message 1 second

Data generation rate 0.1/second
Data survival time 20 minutes

n 1~3

Simulation time 1 hour

A4 PADD,OPUHI MDA BT T R 2. OP 2R LTI S AL, 0 MDA 23T 455k % [ 14T Sl 11y X 3
VANETs #3080 20 K 5w b oh, o T I6AE PADD 503 4k 55 10 20vE, 3R A & 5 B 3 1 sk 26 L1
(election)#H L4 . #F Election "', B 2 240 70 5 A i B4k F5 B30 I I 1 ) 375 3R, 4 48 R A4S 1) B 20 425 25 I
T B BN B RS A 4 AR VT N B B sz (1 R U AR 2.3 74 R il AR AT TR AT ORI R 3 ANk

o IR BTN A T A 3 R, B A i R AR AR AR B TSR I [] P A3 B 1) A A H

FNGE I A DB R 10 A2 45 T 1) LA 5000 1 340 4% i e T %6 D AT 3 R 50 A i B T 26 10 °F
YA

o CPIALE IR B BN B AE N H AR XIS SRAT 2 B BT A I IR (1 44

o RBAL AR A HEAN T TR p AR I B A R BRI LR AT KB.

MDA i FZHW 58 W SCHRIL LT, AR 1R S8 50 25 A QR R 7l v B, 350 2 100 PR a7 S 25 SR 1) 4 {8
5.2.1 PEREXTLL

BATECIGAE TEBINSECT 4 MoRg i PERE, 45 B IL% 4.

Table 4 Simulation results comparison with default parameters

x4 ASHC O A R AR T

PADD opP Election MDA
Average delivery ratio (%) 90.3 80.8 88.7 82.8
Average delivery delay (s) 25.5 28.5 22.4 40.5

Network traffic overhead (KB)  4.21x10°  1.9x10°  3.2x10*  2.4x10
Zitr 3 AMMERETE AR T LLG H:PADD [ BE S5 U, e DU (1071 B 1 35 e B S 1R R /N 1) 1Y 488 A AR 45
B v ) EHE A i R ) 2R OP 7 725 M 248 A5 S AR AT e R (B 850 346 A0 28 AN AL IO (T OP SRMS R E #2871 A
AH 8 I RS He5 J7 ARA TTH JE B S FA3 BT, 1% P2 it R G S 5 A% A AR 1 A B R i 2 L 2 T 4% A 5
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