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Research on computing offloading strategy for cloud robot system
SUN Yi, XU Zhijie
(College of Communication and Information Engineering, Xi’an University of Science and Technology,
Xi’an 710054, China)

Abstract: In order to solve the problem of computing offloading in cloud robot system, improve
the utilization efficiency of edge cloud resources, reduce the energy consumption of swarm robots
and the requirements for hardware computing resources, and improve the efficiency and quality of
robot service, this paper designs a computing offloading strategy based on the Stackelberg game
in Cloud Robotics. This method abstracts the process of cloud robots competing for the same type
of resources or services in the same edge from the game problem of master-slave relationship, and
seeks the balance between the cost of robot terminal computing and the utility income of edge
cloud service providers. Edge cloud server is a leader, and it can maximize the income of limited
computing resources by pricing its own computing power; according to the pricing strategy for
edge cloud, each mobile robot makes the best decision on the computing offloading strategy,
making its computing offload strategy reach Nash equilibrium and maximize its own utility. In
this paper, by dividing the tasks of Cloud Robotics, the partial offloading of computing tasks is
realized, which proves the correctness of the cloud robot computing offloading system based on
the Stackelberg game model and proposes a dynamic programming algorithm combined with Ham-
ming distance to solve the final task offloading strategy for the game. Experimental results show
that the algorithm reduces the local computing energy consumption and the average task comple-
tion time in the cloud robot system.
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offloading cost at offloading ratio
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Fig. 6 Experiment curve of tasks’ cost running in

local and offloading follow the growing usrs
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