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Abstract: In order to improve the communication quality of information interaction network in
cooperative vehicle infrastructure system (CVIS), and realize accurate information interaction
within the limited range of time delay, the information interaction platform of CVIS was
constructed based on OPNET. Different kinds of vehicular ad hoc network routing protocols were
studied, and the optimized method of cluster-based routing protocol based on vehicle position was
designed by using the minimum distance routing competition mechanism. The simulation results
of the optimized cluster-based routing protocol based on vehicle location and the traditional
routing protocol were compared based on OPNET., and the influences of different routing
protocols on the communication performances of CVIS were analyzed. At the same time, two
types of channel access protocols including DCF and PCF were simulated and compared.
Simulation result indicates that the cluster-header change rate of cluster-based routing protocol

'. The time delays of cluster-based routing protocol

based on vehicle position is 1. 47 times * s
based on vehicle position respectively reduce by 18. 92% and 26. 90% compared to AODV and

DSR, and respectively reduce by 14. 20% and 21. 54 % compared to cluster-based routing protocol

Y EH#9:2013-12-09

EETH:E%K 863 iK1 H (2011AA110405) ; F K A SR B4 3 410 H (61104162, 61273089) 3 H & 1 A% IE AR Y. 45 9% L 30 0% 4 10 H
(2012JBZ009,2013JBM007)

TEZ B FRAMR 966, 5 VLIRS K2 . T4 N5l 5 B TR S AUH 5 5 5 H st



112 R i

I (1

I &£ ¥ kK 2014

based on the highest degree and node ID. The network loads of proposed cluster-based routing
protocol respectively reduce by 20. 83% and 22. 92% compared to AODV and DSR. The channel
access protocol of PCF performs better than DCF by 29. 60% in the aspect of time delay. 4 tabs,

13 figs, 16 refs.
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Fig.1 Information interaction of CVIS
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Fig.2 Process of information interaction
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Tab.1 Interactions attributes and parameters of data packet

ZH A E M Kot .2 80
sim_time parameter sim_time
info_type parameter info_type
veh_type parameter veh_type
vehicle_ID parameter vehicle_ID

latitude parameter latitude
longitude parameter longitude
velocity parameter velocity

veh_failure parameter veh_failure

veh_avoid parameter veh_avoid
distance parameter distance
lane parameter lane

acc_vertical parameter acc_vertical

acc_horizontal parameter acc_horizontal

headlights

parameter headlights

preceding_veh parameter preceding_veh

following_veh parameter following_veh

destination

parameter destination
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Fig.3 Internal process model of manet node

Xif i B UEAT AL B Traf_sre F 7455 ROIR 25 5%
P ik B DL IR 4, SR Sk ik TR S HLEL RS 7 1
UntE 4 L RS % R AR R Y Dispatch ARZS
A A R RO R BT 2 b R AR R RS T S
Xt IO P9 Ak B R K5, 0 o) T A L e R AR G HLA
TR,

#f-
CHENE S
s E;

Bl 4 Traf_src JERAL P FRR A HL

Fig.4 Internal state machines of traf_src process model
1.5 ERhERZNFEENDY

R G A 5 B H AW 22 5L T TEEES02. 11 Pl
(4 A5 T 4 A PSR 434 215 [R] 45 1 75 2 (Distributed
Coordination Function, DCF) FlH.0s W 25 452 il 77 2
(Point Coordination Function, PCF)2 Ffit!*) |

DCF = 22 5 A 2 A Bl 5 3 5K & % #L il
2 RO AT A A S . DCF Bl 2 AHFAE
S T o0 A 2T A 2 LA R R i S A I A 2
e W W 22 R T IRl B AR

PCF J2& —F a5 416 56 20 1 JC 58 4+ 9 7 B2 15 1) J
2 B DCF By 5Ll b, ok FES 00 07 2y rho 32 1 4
[ %A 3l g, 5 R JCAR ot PO 4 ol A BRI A Y
1.6 Manet 35 5 B B %

Manet 5 55 B Hy PR 3222 53 Ry 22 5K 3l 2 £l DR

A i 6 e PR 2 b AR R A B el B b TR R
A AR TR BT AR — A B 5R HA Y
SR A SR B e 2 T I SR R A M 0 B e
ST B, S i b A5 U2 5 4% 5 B el IS 455 g% ol e B
A R i 2 AR A Y R R R IR R Y B
H & B e BT 1 R Tz W B O X e R
VANET 45 )" 4% % th 1 oK 73 4 3% i 380 aT LA
Rep ALK 6 by 4, B2 I 26 el i

OPNET H i Manet %7 s 5 RS2 it 1 22 Fh a8
4 % £ B B8 A A T BB 1) i % (Ad Hoc on
Demand Distance Vector, AODV). 3 & ¥ %
DSR) &5 iy ¥ #%
(Geographic Routing Protocol, GRP) %,

2 BEFEWHMER VANET %KL
2% Y

Sy e DR A SRR I [ AL [ B 4 T IR0 45 v L ek
X2 % VI ) 3R 48 5 B A B3 S R AR W5 L AR SO
AR RS EWAEAE R T A H %
WA RS B B — A I T AL E A B A
72 % vh UIMISCE Ak 7 s & 3 % H iR A 0 R A0 A L B
Jei 55 oA U BGHEAT AR
2.1 ETEHUEMNSHERUES

B UM R G TR LY VANET B 2% ) — b
IR I 22 MRS ol I 2% A T T8 25 0 A3 R 45 ke 2 T
117 43 2% 45 ) 308 5 2 308 2o 45 X 38R P ) 2 AT R
A T 5 T A B R 5 A RS R R — R Sk
T Y AR B, TE S FRAG R T DA R R 4 1
FRE S Ul /0N % e A L E A L 5 EL > 2 S A (R4 T
ORTH=EVq = N1 S 2R 1IEL 4 &

1658 10 oy TR S AR W 7 Sk e 26 1 Oy X 5 4k B
PRIGRT EEA LT A ID AR ME TR
R R T A ID R RA A AR SR
ST ID S R o R Sk L o RVE R 2 Sk
AU D AT S 1D 8 35 50 BBl P DU R oA 7 3k
FE TR T B AT PR S 4 Internet H K T
EBE v R S A A8 A A B R AR AT AR S
SUBCH ARG AR TR B B AR A A
SR AT S AE iRk . 78T St s OPNET Xt
BT WS R AR S Bk 2 Ry R AL
HEFTO BL L H A AR e M 5 % R G iE A5 PERE 5

A B E F A GBS OPNET $R13 0T A 44
F R HA A S0 S8 £ B A B R Y RE
BT AL E I o AR L E 2 T TR X H

(Dynamic Source Routing,



% 3 AR

cF I BT B R A Ak 115

55 V6L 4 DX R R AT A B A T EATIEBE 5 3 X
2834 2 28 HL 1 B

PR AR BAR SR  ZH0 Se iR AT 4R A5 . A
BT S INE B B ME—iY User ID, il i User ID iR
AR JE T SRR H R A AR SR 5 5 O T G A ER
i B 5 28 SC % O B X8, 3 e mE L P L AR
A AJ7 111 S 28 25 BE AR bR 430 Dy (116, 72°,39. 597
(116. 76°, 39. 59°), (116. 72°, 39. 57°), (116.76°,
39.57%) , A L3 o (116. 747,39, 58%)

BT WAL E W o AR P R .

Step 1: 5 LT s £A N V. o3 i 1 J5 ] 2
DL 28 UK E R B 45 J7 ) T8 B o AT
PG 5 B 78 B AR VC L A A5 R A7 . 6 VR P LR 4 A4
Jr1a 4y S E A 1.2.3.4, 1043 2R % B A7 i H 343
Mo &I E JES N C LG G Co
HV=C UCUCUC, , ik I 5,

1

2
K5 R RER SR

Fig.5 Classification of vehicles node collections
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Fig. 6 Routing competition mechanism based on distances
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Fig. 7 Flow of cluster-based routing protocol
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Tab.4 Comparison of information retransmission rates
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different cluster-based routing protocols
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