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Abstract: In this paper, a low-latency distributed path computing scheme is proposed to solve the
problems of long communication time and unstable services during big data processing for the in-
ternet of vehicles using traditional cloud service. First, a cloud-fog network architecture is adopt-
ed to upload data tasks nearby to the fog network devices and the cloud service platform; second,
a task mapping strategy based on this architecture, also known as task offloading strategy, is em-
ployed to map flow models of vehicle tasks represented by directed acyclic graph (DAG) to the
fog network topology represented by undirected graph (UG), which enables fog network devices
to collaboratively process in-vehicle tasks; then, a modified discrete binary particle swarm optimi-
zation (NBPSQO) algorithm is employed to optimize the mapping in order to tackle delay fluctua-
tion in the mapping; finally, a load balancing technique is used in combination with this algorithm
to obtain the optimal mapping scheme. According to the simulation results, the distributed col-
laborative computing scheme proposed in this paper can effectively tackle the delay of data pro-

cessing in the cloud computing mode; the latency under this scheme is reduced by about 2. 95 s
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compared with cloud computing when the data size is 12 Mb.
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Fig. 1 Cloud and fog network architecture
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Fig. 2 Example of a mapping from a directed acyclic graph to

an undirected graph
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Fig. 5 Latency comparison between cloud computing and

path computing based on different data volumes
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path computing based on computational complexi-

ties
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plexity allocation ratio on total latency
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with other algorithms
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