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Multi-Hop Vehicular Cloud Construction and
Resource Allocation in VANETs
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ABSTRACT

Vehicular cloud computing is a new emerging technology that can provide drivers with cloud services to enable various vehicular
applications. A vehicular cloud is defined as a set of vehicles that share their own resources. Vehicles should collaborate with each other
to construct vehicular clouds through vehicle-to-vehicle communications. Since collaborating vehicles to construct the vehicular cloud have
different speeds, directions and locations respectively, the vehicular cloud is constructed in multi-hop communication range. Due to
intermittent wireless connectivity and low density of vehicles with the limited resources, the construction of vehicular cloud with
multi-hop communications has become challenging in vehicular environments in terms of the service success ratio, the service delay, and
the transmitted packet number. Thus, we propose a multi-hop vehicular cloud construction protocol that increases the service success
ratio and decreases the service delay and the transmitted packet number. The proposed protocol uses a connection time-based
intermediate vehicle selection scheme to reduce the cloud failure probability of multi-hop vehicular cloud. Simulation results conducted in
various environments verify that the proposed protocol achieves better performance than the existing protocol.

Keywords : Vehicular Cloud, Multi-Hop Cloud Construction, Connection Time.
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Table 1. Comparison of Related Works
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The farthest vehicle is selected as a controller in the | The connection between the requester vehicle and
SMARt[13] single- hop of the requester vehicle to search and allocate | intermediate vehicle is unstable because it only
resources in multi-hop communication range. consider the farthest vehicle as a controller.
It selects the vehicle which has longest connection time | Since only consider the connection time between
PrEPARE[14] with the requester vehicle as an intermediate vehicle called | the requester vehicle and superpeer, the vehicular
superpeer. cloud construction is broken frequently.
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Table 5. Information of Single-hop Neighbor Vehicle

Vehicle Resource Ser.vice Neighbor Conn.ection
(MB) Time Vehicle Time
Vs 100 70 8 50
\% 130 40 1 10
Vs 40 20 4 20
Vo 70 50 6 30
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Table 6. Information of Single-hop Available Set

AS, Resource Sewice Neigl}bor Congection
(MB) Time Vehicle Time
ASs 240 140 19 110
ASg 300 160 15 90
AS7 210 110 11 60
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Table 7. Simulation Parameters

Parameters Value

Transmission Power 10 dBm

Propagation Loss Model Range Propagation Loss Model

Transmission Range 80 m
WiFi Model 80211 b
Bandwidth 6 Mpbs

Network Size 2 km
Total Participation Vehicles 100
Simulation Time 30's
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