$35 % A3 it " HL =2 Eire Vol. 35 No. 3
20124 3 A CHINESE JOURNAL OF COMPUTERS Mar. 2012

Z# Ad Hoc M4 E T30 M X R B HE & 5
W FHE EFR OB ORW

(R IR T K2 PR 22 S EOR BB /KRB 15000D)

# E T4 Ad hoc WA MY B AR b S 01w RIS B N FH B 1% i O 5 76 3L B EAT Internet 42
A K B 3 F 8 (Infrastructure-to-Vehicle, 12V) 035 1% fi i 180 2 32 B4R L 17 HL A% i 48 38 & VIR IR 43 K.y 1k ok
X [A) L ST H R A A A B AR T LGB AT R AL T TN LW A B R B A A B B R A S EAE AR B M G
(Mobile Gateway, MG) , & H T —Fh i 3L T MG % % 1) 12V 5048 1% i 75 1 (Mobile Gateway based Forwarding,
MGE). 3CH 1 e85 28 i S B AL A R348 (R B 98 FH SR AT R PSR ik @i sr 7 — P 3 F MG # & 1) 12V 5
R DL AL AT SR ) 38 5 X AE TR SR AR A5 Y 12V B0l % i 1) e 0 e R SR e G e R R SR A8 A S IR A T X
1 s DL S AE e 90 i Ja A R 2230 AT Bk e b 35 SO J A% i 1l ) R R A (0 12V A% i A 3R e /DN 1 % 11T AR
Bl 5 B WA B IRy 5 B B AR 8L A MGFE J7 ik, MG 35 508 DL AR AR 5% & 90 1) H A 5 5 5%
KA. SO R RIS X MGF 7 i 09 1% i Pk RE R 4T 1T PR Al 45 3 38 W% 7 36 76 W6 2 4% i o o 258 1 i iy 4
T 5 BE S AR A5 S5/ i B 38 A BE L BIE 43 BT [R) ARt AiE BH T % 07 35 A s

KW FRESCHE AL F 4k Ad hoe 4 B IR TR P SEE B s 12V B0 1 i s 85 8 190 5 5 1K
HEESKEKS TP393 DOI & 10. 3724/SP. J. 1016. 2012. 00454

MGF . Mobile Gateway Based Forwarding for Infrastructure-to-Vehicle
Data Delivery in Vehicular Ad Hoc Networks

CHEN Li LI Zhi-Jun JIANG Shou-Xu FENG Cheng

(School of Computer Science and Technology . Harbin Institute of Technology. Harbin 150001)

Abstract  The highly dynamic topology and the rapid movement of destination node pose special
challenges to Infrastructure-to-Vehicle (12V) data delivery in Vehicular Ad Hoc Networks
(VANET). Current data delivery methods are with the strong delay, the large jitter of delay and
low delivery ratio for 12V data delivery. The paper investigates how to effectively utilize the
prominent characteristic of buses, and proposes Mobile Gateway (MG) based Forwarding (MGF)
that buses are installed as MG to forward data packet. To solve the problem that the paper mod-
els road network as a probabilistic state-space graph,in which applies the value iteration algo-
rithm for the markov decision processing model to derive the optimal forwarding policy, that
means the optimal forwarding sequence. In order to improve the performance of data delivery, the
paper selects an optimal rendezvous point of the packet and the destination vehicle as the target
point while satisfying the required packet delivery probability. Through theoretical analysis and
extensive experiments, it is shown that our design provides an efficient 12V data forwarding

under a variety of vehicular traffic conditions.
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Background

With the development of wireless communication and
Ubiquitous Computing technologies, Intelligent Transport
Systems (ITS) have been attracting public attention in The
Internet of Things (I0T) Environments. ITS is expected to
solve the traffic problems including traffic accidents and traf-
fic jams by transmission of traffic information among roadside
infrastructures and vehicles by wireless communication in
VANETS.

Current research on data delivery in Vehicular Ad hoc
NETwork (VANET) has been mainly focused on Vehicle-to-
Infrastructure data delivery (V2I) and Vehicle-to-Vehicle
(V2V). Since the rapid movement of destination vehicle, and
only just-in-time packets can be delivered to a moving vehi-
cle, Infrastructure-to-Vehicle data delivery (12V) has be-
come even more challenging than V21 and V2V,

Recently, several 12V data delivery schemes forwarding
packet based on road network deployed a great number of
static nodes have been proposed. However, taking into con-
sideration the present conditions of road networks, they ide-
alize research so that the achievements are hard to be exten-
sive used. Moreover, they can’t be a final resolution of the

problem for 12V,

The authors investigate how to effectively utilize the
prominent characteristic of buses, and propose a data for-
warding scheme called Mobile Gateway(MG) based Forward-
ing (MGF), tailored for the data delivery from infrastructure
nodes to moving vehicles in VANET. To improve the per-
formance of the packet delivery, the paper models the road
network as a probabilistic state-space graph. With the state-
space graph, the paper applies the markov decision process to
derive the Expected Minimum Delay (EMD) of the packet.
In order to improve the performance of data delivery, the pa-
per selects an optimal rendezvous point of the packet and the
destination vehicle as the target point while satisfying the re-
quired packet delivery probability. Through theoretical anal-
ysis and extensive experiments, it is shown that our design
provides an efficient 12V data forwarding under a variety of
vehicular traffic conditions.
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