A4 4R ISSN 1000-9825, CODEN RUXUEW E-mail: jos@iscas.ac.cn
Journal of Software,2016,27(2):432—450 [doi: 10.13328/j.cnki.jos.004839] http://www.jos.org.cn
O FE R Bt AT 58 BT R BT A5 Tel: +86-10-62562563

EHABEAMGHETEEDSTRMEHEIEER
545 DEEL X BL BEES ZENL A #°

'OREBEITE R UHHENLSE B TR SR, R 300387)
TR MRS TREEBL I RHE 611731)
SRR TS RS R TR, B 200240)
W K47, E-mail: jingpei719@163.com

H E: £ G848 M %(vehicular ad hoc networks, &) #2 VANETs)ELA W 48] BRikid . 7 & Gk B A SR
LA S Ao T 2O 52 I A 4 18] 69 S4B AE B, R ) VANETs 69 & KPR I AR TR T i L B RE
R 3E R TN FEEE B BT SR LAY ok R T 3 o, B L I 5 A6 SR 55 A A B B K Bk h R AkiIR e B
(deploying roadside unit,d#& RSU)&Z—A T 4775 £ A28 F F B 548 L TR KR K0T EAA X Z3 E1EK
AR —F % Sk T A T2 E 5 T M 469 5484 #r R % PBBD(parking backbone based data delivery), =& 2t &
AEAT W By Hadh X6, o R A & 69135 F AR AR — AN R P80 15 B 2 W 4 B 11245 £ R 2 W R ILEAR 9 1E . A
B 3 T B —fe il 34 e 3k A AR SRS AR A AR R — AR B R A9 IR F R A TR A E R SURT IS
BT W LR ATI$5 B 2 ML LM BEE M AR FIE W0 694 BB AR AT A FRT B 5
B G AR IR B 2 R A, 5 IR 4 JUAR SR AE Hr Bk AR e PBBD A% 45 A BRI A I 24 S AL A B0 9 A5 st
R G e BB &

KEEIR: £ H A ARR LK IPRE R E R IR

HEESES: TP393

LTI S RGBT, AR, X B R B, 3 I N 0. 4 1 2 8 10 24 v R T4 T 4 T 0 A i P 2R 2016,
27(2):432-450. http://www.jos.org.cn/1000-9825/4839.htm

JL G Zhu JQ, Ma CM, Liu M, Chen GH, Gong HG, Liu B. Data delivery for vehicular ad hoc networks based on
parking backbone. Ruan Jian Xue Bao/Journal of Software, 2016,27(2):432—450 (in Chinese). http://www.jos.org.cn/1000-9825/
4839.htm

Data Delivery for Vehicular Ad Hoc Networks Based on Parking Backbone

ZHU Jin-Qi'?, MA Chun-Mei*, LIU Ming®>, CHEN Gui-Hai®, GONG Hai-Gang’, LIU Bin’

!(School of Computer and Information Engineering, Tianjin Normal University, Tianjin 300387, China)
%(School of Computer Science and Engineering, University of Electronic Science and Technology of China, Chengdu 611731, China)
3(School of Electronic Information and Electrical Engineering, Shanghai Jiaotong University, Shanghai 200240, China)

Abstract: Vehicular ad hoc networks (VANETSs) are characterized by intermittent connectivity, high mobility of vehicle nodes and
dynamic topology. This makes data delivery in VANETSs very challenging. Pervious works that based on historical traffic pattern or
historical data delivery delay to predict current traffic conditions on the roads are not accurate. Deploying roadside units (RSUs) is a
possible solution to overcome the challenges, but it often requires investment. Driven by the fact that there are large amounts of outside

parked vehicles in urban areas, this paper proposes a parking backbone based data delivery paradigm (PBBD) for VANETs. PBBD does
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not need any RSUs, but leverages a virtual overlay network formed by outside parked vehicles to help transmitting messages among
vehicles. This scheme consists of two parts. First, to each road, parked vehicles both at roadside and off-street are grouped into a cluster
as large as possible. An urban overlay network is established based on this type of clusters for data transmission. Secondly, novel message
delivery schemes are designed to efficiently transmit messages to destination vehicles through the proposed virtual overlay network.
Simulation results based on a real city map and realistic traffic situations show that PBBD achieves a higher delivery ratio with lower
network transmission overhead and reasonable transmission delay.

Key words: VANETS (vehicular ad hoc networks); cluster; parked vehicle; overlay network; data delivery
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Fig.6 Connectivity probability of road
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Fig.8 Data delivery from vehicle to its nearest parking cluster
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Fig.9 Weighted connected graph
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&% 1. Generate MSD.

1. S={s}; D(s)=0; /& EHIUR w52 FH 5 50 R 1 s A U A
2. for (all ieV=s) do

3.

4. D[=Dy; /BEE s B WISV

5. for (i=0; i<V-1, i++) do

6.  D[k]=min{D[i]: all ie V=S}; /%YL EHE B e il (1) T 55 &
7. if D[k]=o0

8. return S;

9. else

10. S=SUk, /IR kFES

11. For (all je V-S) do

12. If (D[j]>D[k]+Dy;)

13. DIj1=D[k}+Dy; //HE s BRI m (AN THEE 25
14. }
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Fig.10 Road topology used in the simulation
K10 7 R A R IE 4 40

Table 2 Roadside parking survey result
x2 BIVEVPHESR

Street Policy Density Average
Ro4,R\5,R26 No limits 280~320 veh/km 308 veh/km
R37,R79 Strict limits 15~25 veh/km 21 veh/km

Ro1,R12,R23,R45,R56,R67,Ra8,R63,Rs9 ModerateLimits 72~180 veh/km 95 veh/km

52 (FERE

AT NS-2.33 T EL ST B [RIA, JA 1 HEAfl Hh 20) i 2540 () B 20, AT 8 L 5 9 AF VanetMobiSim-1.154
KB BRCEC SR BT A0S ) B0 A BT DL BRATAE B 8 BRI 4 B HL ] Rk B AN B 200 65, 4 W
1) A% Y08 PR V% 2 250m, HL 4240 1)1 24535 23 B £E 40km/ /NI ~80km/ /N I JE J2 1 MAC BSCRFH 2M 1) 802.11.
TEAJ BL AP A5 TSR A BE AL A3 A T B 045 A0 B AR B 10455 259 6 T 43 A 0 36 20045 2507 A5 TR 30, e T P s 4%
WL 2 o (105 T3 B AL 20 A1 T 4% 0 s A0 2 0 P S 45 TR TR0 240 0 41.40 43 (bt 2204 27.17) 5L 22 °F 3545 30s
FEAE AN R, ELBR R 4 35 BE AL B — A A A D 1 R H I AR A5 42 AR ST Wik e S, R L 60s Ay A
HIHEAT 44 S BN S B0 B LR 3.

Table 3 Simulation parameters

x3 BHSH

Parameter Default value
Size of data message 1KB
Interval of beacon message 1s
Data survival time 20mins
Simulation time Thour
n 3
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Fig.11 Average delivery ratio under default parameters
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Table 4 Simulation results comparison with default parameters
x4 ASECT 7 EE RN H

PBDD VADD CAN DELIVER RBVT

Average delivery ratio (%) 85.7 71.5 76.2 51.1
Average delivery delay (s) 14.6 25.8 21.5 40.5
Network traffic overhead (KB/s) 8.3 19.7 15.4 11.2
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RSU 15 16 9 14 B () 84, SO 4250 A0 RSU 845 I ME R A i, R0 85 717 009 B AE A& e RSU Z Rl ge &l
WEHE £ 57, 0T L CAN DELIVER PR3 4& 4 kD 2% T PBBD, P M LR 5K RBVT [1)-F 31 i ik
Th R A%, - 24 4% i 4 3R £ K, PR g A 24 R 42 42 I RBV'T A HEAT B0 19454 %) T VADD, 3 32 B4R 52 7 32 %
03 P B 20 2T M A, AR SE B Bl T A AT A0 4 R RO AL i, bR T A LT R B A L R B AR 1)
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Fig.12 Impact of vehicle number
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Fig.13 Impact of vehicle’ message generation rate
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