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Fog Computing and Self-assessment Based Clustering and Cooperative Perception for VANET

LIU Dan

Department of Internet of Things Engineering, Dalian Neusoft Information University, Dalian, Liaoning 116023, China

Abstract Clustering is an effective method to improve the perception quality of Vehicular Crowd Sensing (VCS) and reduce
costs. However, how to maximize the cluster stability while accounting for the high mobility of vehicles remains a challenging
problem. Based on the communication characteristics of VANET, a clustering algorithm based on Fog Computing and Self-As-
sessment (FCSAC) is proposed, which divides VANET into many clusters, and each cluster selects a Master Cluster Head
(MCH) for data dissemination. The results of vehicle cooperative perception in the cluster are given to the fog nodes by MCH,
the vehicle mobility rate (VMR) is introduced to improve Master Cluster Head(MCH) election method, this parameter is calcu-
lated based on mobility metrics to satisfy the need for VANET great mobility. Then, this paper evaluates the impact of vehicle
joining on cluster stability by defining scaling functions and weighting mechanisms. FCSAC strengthens clusters’ stability
through the election of a Slave Cluster Head (SCH) in addition to the MCH. In order to improve the accuracy, timeliness,and ef-
fectiveness of traffic information,on the basis of fog computing, via chain collaboration traffic perception between the MCH, an
accurate and comprehensive view of the local traffic perception is formed. Finally, the Veins simulation platform is used to eva-
luate the performance. The results show that,compared with the CBRSDN algorithm and SACBR algorithm, the proposed algo-
rithm performs better in terms of cluster stability,and effectively improves the throughput of VANET. Compared with the Fuzzy
C-Means (FCM) algorithm,it has better traffic diversion capability and reduces the consumption of network communication.

Keywords Internet of vehicles,Crowd sensing,Clustering, Fog computing,Cooperative perception, Vehicular-hoc networks
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Table 1  Simulation parameters

Parameter Value
Simulation time 800s
Simulation area 6000mX50m

Transmission range 100~300 m
Number of RSU 2
Traffic density 100~400 nodes
Mobility model IDM

Velocity of vehicles 30~60m / s
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Fig.5 Coverage probability under different vehicle speeds
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Table 2 Road network parameter

Parameter Value

2200.0pcu/h/In

Saturated flow

Capacity 2200.0pcu/h/In
Free flow velocity 97 km/h
Speed limit 87km/h
Number of lanes 4
Lane width 3.8m
Saturated flow 30~60m / s
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